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REPORT ON U. 8. D 


C.W.A, NATIONAL SURVEY OF RURAL ELECTRIFICATION: ———— 
By 


Geo. W. Kable, Rural Electrification Specialist* 
and 
R. B. Gray, Chief, Division of Mechanical Equipment 
Bureau of Agricultural Engineering. 


* * * OK OK 


Organization. This survey was undertaken as a supplement to 
the C.W.A, Farm Nousing Survey. Housing survey personnel was used for 
administration and for obtaining data in the field. State supervision 
WaS provided without cost by the Land Grant Colleges throven their 
Extension Divisions and Departments of Agricultural Mngineering. Data 


to be obtained were decided upon jointly by representatives of the ORE ee 9 


Bureaus of Home Economics and Agricultural Engineering, Dr. F. S. 
Warner, Head, Division of Research, National Power Survey, and Prof. 
Chas. E, Seitz, of Virginia Polytechnic Institute and Past-—President 
of the American Society of Agricultural Engineers. 


Purpose. The purposes of the survey, other than to give em- 
ployment, were to obtain information supplemental to data from the 
Housing Survey, census, and other sources, relative to the present 
availability of electric service to farmers, its use, and the possibi- 
lities of extending service to additional farms, Other purposes were 
to foster local interest in improved farm living conditions and in 
rural line construction which would give employment to workers, The 
data collected are to be made available to the Puolic Works Administra. 
tion and to any organization which can use them for the benefit of the 


public. 


Extent of the Survey. Twenty-five states were included in the 
survey. The states selected were those in which supervisory personnel 
Was available. Work was started in most of the states about March 15 
and ended officially on May 28. The areas covered in each state varied 
from one township to a partial survey of 42 counties (see map, Fig. 1). 
The average number of counties per state was 4.5. The summary given 
in this report includes data from 19 states. Reports for those have 
not been received and the data from three others were insufficient to 
tabulate. The surveys are being continued to get additional information 
in Illinois, Iowa, Massachusetts, Maryland, North Carolina, Oregon, 


Virginia, and Washington. 


* Now Senior Designing Engineer with the Tennessee Valloy Authority. 





me tes el ea Mie he FAVES Spats. Thy ee Bn nt ee han ex Wy wy ae 7 “ ses > 4 aor 


* 


one evonieneonits Ye 
ot! 


I~ 





nl Bn ser ny ie ee ru tp 
Ca ent Ll Sant ad ert 
Sa yer) io Seagate te pon 
7, sage meats 2, ME - eee ee Bp 
Be Ve cot Peiwrewnys 
i: toronnntees dan 
‘7d echt - rover net, fet 
Aer ey “See Ty hie 
5 igi. hina A i, 


et 2. oe 


ayers 
4 le eet snr i Sind aa 
im ee) oe et ae oid) i i'® y a vee 
it ah me | hae ‘ $ ‘y we e; Petal? 
a 2 rari a Jee ie 


ee: gy. hehe cas igh oe a 

weet 
Awe ti debe, anes 
ee | Oe ae Baad 


ar eal 
wae 


ay < 7 ‘APs ay 
ar tnt wade 


‘a> NE - 
re inf Ly 
14 


aang eal ae emia, cca a. 8 8 


eS wewtiie: ie i 
of adel id 


eee a sana Wire 


ope) 


Oe ot Konagptihae we hs 


hes * vi antennae oad oe 


as 


aw 
in ae heap Reet @ 7 
TPP ieee A Beeler’ 





: 


a vmrtas 


jail 





r att 
pone nak linet 
Lowy aaa 
Fn dae, 


‘haute , 3 a 2 
a) pesattey tie nH Dai us 
ge Ga | Aa Palin) “tier Pie 

eh nic Panes Apceen ah eee ‘ 


Agi, eg bes Se ty trad 


i te 2) 


Pee: 


af SENG 


ehitnaniall e mer rae 
coma oo rv “Y te wad, 
ae ' te | 4® e3% wot init 


j te Ye ati i: ate eA, 

taal ahgtea oo ote aint 
PS Nigh: ‘ree , Seas eee wee ae 

ho ag onto gaetoede ke eretetad cae 


eh vel Oe 


path Pat ge Ae RES, bt Td a la Se #o? Ri, , 
eT oe pres ae = 


pahewolin. a 
iyer meg nodes 4 ti Sw 
alae ited) apart oe ant) Gai 





og wh ont ee oa 
| oi a Pscenged apn | 


rn es a 
a ae 
eat | 


wa 
a7 
if 
; 
: 
= 
-% 





hae 
= 7 






































































































SOY SAEs 



























iy 
“as 


hans 



































= 











02 ASAYNS o\u¥Loada wwx9ne 








‘4 





Additional Data Not Presented in This Report. A major part of 
the information submitted by the states applies only to specific local- 
ities and cannot be tabulated in a national summary. The information 
includes the following: (Not complete for every state) 


State maps showing 
Transmission lines and generating stations 
Existing and proposed rural distribution lines 
Territory served by different utilities 
Types of agriculture 
Forested areas. 


County or township maps showing: 


Existing distribution lines 
Proposed distribution line extensions and locations of 
possible customers 


Brief descriptions of existing rural distribution lines 


Lists of the proposed distribution line extensions in the order of 
estimated feasibility and with descriptions of the territory, 
types of farms, construction problems, possible load, and 
available electricity supply. 


Rate schedules and line extension policies of companies serving rural 
areas. 


Specific examples of monthly and yearly power consumption of different 
types of rural users, 


Data on cooperative owned lines, laws affecting cooperatives, interest 
of local groups in electric service, etc. 


Reliability and Completeness of Information. This survey is 
intended primarily to give a picture of the possibilities of extending 
electric service to farms throughout the United States. It includes 
sufficient areas of wide enough geographical distribution to give an 
indication of the situation in the country as a whole. Figures pertain- 
ing to specific areas are reasonably accurate. The speed with which 
this survey was made and compiled did not permit careful checking in 
all cases. The county maps with present and proposed distribution lines 
shown in colors, together with the supporting data, are adequate for 
making preliminary appraisals and programs for the territory involved. 
More detailed examinations would be necessary before making construc- 
tion cost and feasibility estimates. 


Disposition of Survey Data. Original copies of survey reports 
and maps submitted by the states are on file in the Bureau of Agricul- 


e 


tural Engineering, U. S. Department of Agriculture. 


Table I gives a summary of the data for the U, &. and includes 
actual totals and averages for only those sections of 19 states from 
which data were available on July 1, 1934. 
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TABLE I 


Summary of data available July 1, 1934 from Rural Electrification Survey.* 
‘Total number of farms in the U. S. (1930): 6,288, 648 
Total number of farms in the area surveyed: 114, 137 

















: an is “ ' Existing _ ip Proposed 
Data from Rural Electrification Survey “" 0-4 Extensions 
HEU CUR COROT SG nt i oA cc eM ihe te Rea 13,953 dade 5 SLO 
TOUS ereValmens tomers det. Hx\. wed imuiAl ved | ea oan Fo 2 20,751. 16, 340 
Total miles of distribution lines serving 

Reg WOME LOMOL Sirti dicre: diols figty afc v's 'e vkcs 5,074.5 4,179 
Rural customers per milesiws.ia.e.: Niet’, We. 40S ‘Ss See 
Number of proposed extensionS..............005. oa 
ae No. Kwh, - No Kwh 
. Different types of farms, and average per yr. per yr. 
, power.used per year: fest ay ; 
Sr ee. ween aye, ONS oer Moe haat oka 8 5,036 986 .--4 g01. 772 
Some. . cae Lime ieee, ow"). LL, eee BS Bali cia Suvari yor 
GConer ah a ahem: wii Prete Lik See SOS le Ds 289i ain. ee OOMe, £G2C 
ere ee OUOTOTE yee ded een} ty ys TOBE 1 a a Biba Sage 
: : Hhetes Non-whi te 
Total (Owner... Won- “*: Owner Non- 
. owner owner 
Data: from Farm Housing Survey aaa 
Wumber of farm houses in area surveyed 99,011 45, 490 tLe A 1. 1,965 10,325 
Average number of rooms in houSe...... 5.85 6,4 bo) aes 3.37 
Average number of regular occupants... Uiue 42 456 3.98 44s 
Central station electric service....;. 12,675 S677 3,894 © 34 70 
Home ‘electric plants......,..... creas 5,916 L226 1,553 te 70 
Power: line needed.......... i en ee ooo &, 909 7,065 on 294 
Average number of miles to power line™ © 
Prorat) tarms not connected. ..,.,.c002-° ° 3.84 3.33 3.16 6,47 3.69 
' Equipment: | en ee errs 
Electric pump - have now...... Spe PALES eT Zane Dy kee 3 6 
Mechanical refrigerator - have now: . 9. 2,898 2, 267 myOVes: 11 g 
Ty att: i muneete fins. s 4 083 2,064 1,922: 30 67 
Electric stove - have now...... RN geT 2 lg tee 1,178 ey 2 
| Pe CO vis eee ew 882 463 389 a 13 
With: Would invest in: 
$500 MeL es VSCOM: area a hk oa oa els 6, 258 3,301 2,601 61 295 
$250 " LL ARS Si) ee ae 2,138 1,447 Fe 23 116 
$500 POM GTEG ey sek ee hu Ria e as ae ew ly 3,027 2,403 102 145 
$250 ESE 2A en a an6G5) Ay 70 1,100 33 60 


* States included; Alabama, Arizona, Idaho, Illinois, Indiana, Iowa, Kansas, 
Kentucky, Maryland, Minnesota, ississippi, Missouri, Nebraska, North Carolina, 
Ohio, Oklahoma, South Dakota, Texas, Wisconsin, 











a 
‘SURVEY DATA 
Explanations of Terms, Sources of arteert aa! wee. 


Proposed Extensions include lines for which applications for service 
_ have’ been made to power companies; also lines to serve other farms where a. 
desire for service exists and there is reasonable possibility of serving; 
and farms whose proximity, type of agriculture, prosperity, ownership, or 
other attributes indicated a possible kwh. consumption per mile of line 
adequate to support service. Engineers estimates of "possibilities" vary. 
No attempt was made to set up an exact measure for a possible customer. 


Farm Customers include all farm and other customers now served by 
rural lines or who would share in the cost of or be served by proposed 
rural lines. 


Types of Customers and Power Consumption. These data are estimated 
from actual counts in the territory or from power company data in most cases. 
Power consumption in some states was obtained from meter book records and 
in others it was estimated from a few typical farms. -"General" farms include 
all single enterprise as well as multi-crop Forms mhieE could not be classi- 
tiled as “dairy” or, “poultry”, 


Other Rural Bis cones include schools, churches, stores, rural 
residents not farmers, Service stations, garages, grist mills, canneries, 
pea viners, dehydrators, cotton gins, community or company irrigation pumps, 
railway pumping stations, quarries, gravel pits, and others. 


Housing Survey Data were obtained by lady enumerators. who visited 
each occupied farm house and interviewed the occupant or owner. 


The Number of Farm Houses in the District is seldom the same. as 
the number of farms because of tenant. houses, abandoned-houses, more than 
one family per house, etc, Only houses in use were listed. 


Central Station Electric Seco. These “tginae do not always. 
check with the nunber of farm or rural customers Tisted. In some cases 
the service is at the pumping plant or barn and not:at the house; in others 
the’ survey figures may not have covered exactly the same areas, Time has 
not permitted checking all of the discrepancies. The actual a sub- 
mitted are presented without ee to adjust them. 


Power Linég Needed is ieeted only when erewened affirmatively on 
the housing survey blanks, 


The Average Number of Miles to a Power Line for All Farms Not 
Connected ; is a relative figure s only. It has little value except aS a 
general “indication of the proximity of electric service to farms not 
Served. The figure was obtained by dividing the sum of the miles Of 
each farm to the nearest power line by, the number of farms. An average 
distance of one mile may mean that it would take five miles of line to 
serve five customers, or all might be’ served-by one: mile: of line.» Large 
figures indicate that'the farms are either far HN or a long way from 
Service, 











With $500, Would Invest in Lighting System. Tabulations are 
answers to the question: If you had $500 ($250) for improving your home, 
what would you spend it for? "Lighting system" and"Power line" were two 
of twenty items listed on the questionnaire. 





Fig. 1 shows counties in which the 0.W.A. rural electric survey 
was made. 


Tables 2 to 20 inclusive, give the data collected in the rural- 
electrification and farm housing surveys, by States. 
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TABLE II ; 
ALABAMA 
Total number of farms in the ‘state (1930): 257,395 - 
Total number of farms in the area surveyed: Ly0er., 
Counties included: Perry and Tallapoosa. 
au : . ee ba ‘Existing + on) Proposed 
Data from Rural Electrification Survey Extensions 
Par ACs VoneeS haet ali wel. erento Ns. de 2 pai 
Dotal sural cus tomarsine vies oe ses elas feed. 3/ 689 
Total miles. of distribution lines serving é bing eng 
mural customers....... cane ieee Sere oe - 20,06 . bee 15956 
Pima CuStOMere per MERGi i... cieuev teu ecw he eee 1.84 aD 
Number of proposed extensionS..,.......¢¢0e800 i. eens 14 
No. kwh. No. Kwh. 
er er 
Different types of farms, and average 
power used per year: i 
PO ate as sehen vdes </dah a AIM osard a ot eae ~ - AL 1200 
jSCoub Rok Anand low chek Pe oie eg be fe 1 240 7 2ho 
RC LOTS Verd Gaba, Apes LAO GPR AE ESP WS. 44 1 2640 287 772 
Omre tna Leas Comers... iis s/s «uliiowe 4 + eadlne neuen 1 2000 ge 2.16 
RR PR SA A I A A TATE A SOT NIE DES AIOE TE SE Pe SO a OPE GOA tN EE RO OP TT Ne SE PERT SE Et 
White Non-white 
Total Owner Non- Owner Non- 
Data from Farm Housing Survey steel ae 
Number of farm houses in area surveyed 7379 Las 1886 514 3582 
Average number of rooms in houSe...... 3,65 * OL 3.96 eee 2,9 
Average number of regular occupants... 5.00 5 ie are a 5.07 5.02 
Central station electric service...... 113 61 46 3 3 
MOMS. SLOCURiG PLANES. 5 ssc. 4a nuns Ree 50 6 a 0 t. 
PW Tell STOO LG Ga lete vo (ie ccsl ola’! w Gin vlan a 18.4 225 gu 114 5 le 
Average number of miles to power line 
for eli farme not connected. ........ 5.77 6,02 5.62 6.1 5.64 
Equipment: 
PLEOUUIC PUM = DAVE NOW. pila occ scle 
Mechanical refrigerator - have now,. 14 g 6 = - 
" " ranma. oc 95 52 40 2 1 
Mveetric Btove — have TOW... chau... 6 6 
" Pipes) st (0 Rey ah ee ee 9 Le 5 
With; Would invest in: 
$500 Pightinge (Sys bem hi. die fs sani &5 644 16 2 3 
$250 i Us oR Alencar eA Toate 18 14 2 1 1 
$500 Etat fe gu Bs 4 aN ea PY I ER PL Fr 37 22 ie i! 2 
$250 Bee Un Wi abc ea healer ee 16 g g 





ADDITIONAL SURVEY DATA FOR ALABAMA 


State Supervisor: J. B. Wilson, Alabama Polytechnic Institute, Auburn. 
Perry County: Oop oe are 
Tallapoosa County; Dewi tt Hicks 
Data includes: 
Public Service Commission Rules and Regulations for Rural Service. 
Rural Rates of Alabama Power Co. 
Survey tabulations by townships. 
Descriptions of existing transmission lines with locations on county maps. 
E Oweerural distributions ! i " : 
List of proposed new rural line extensions in the order of feasibility 
with descriptions of lines needed, line estimates, and estimates 
of number of customers of different classes, 
County maps with present and proposed lines located. 


State map showing transmission lines as of 1930. 


Possible supporting industries in rural territory include cotton gins, 
grist mills, gasoline stations, and stores. 


Line construction is on highways with some timber clearing necesSary, 
all earth excavation, and no line connection charges. 


& 
IaBLE III 


PINaL COUNTY, ARIZONA 
(Estimated from partial survey.) 


Total number of farms in the state (1930): 14,444 
Total number of farms in the area Surveyed: 1,008 
Counties included: Pinal County 
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Existing Proposed 
Data from Rural Electrification Survey ‘es . Extensions 
Farm customer8:...... et sete ee eC ae fea - ee 140 
TOVAL Cure. Cus Tomer sae ey unio, wae han cee ee LEO. 152 
Total miles of diStribution lines serving 
Dine Gus thre re ea. . oN <.clt - eeeeeeee Ge 187 Ky 
Bees One Vamera er MLL. ds ff. ote eos eslya goes 0.75 be 
Number of .proposedvexteriet one (1). .2: poe hee ee 
No. kwh, No. kwh, 
Different types of farms, and average cect a ed, 
power used per year: ! 
Be hace chee «fea nent Regen aa Ae . as 42 BeGyy 
PONT L Cry oo. ons <p 2 Sel akg. ce ey - 
Gerera lela wi. eure get ok tine oe ema y nO mee 70 36,000 23 17,000 
Gither’roral’ customers... 1. ...4.+. eee ee eee bert Parebe 12 900 
White Non-white 
Total Owner Non- Owner Non- 
owner owner 
Data from Farm Housing Survey 
Number of farm houses in area surveyed S40 389 291 43 Lae 
Average number of rooms in houSe...... 3.31 3.53 5 VG wie seer 2 Fe 
Average number of regular occupants... 422 3.43 ae) 5 8 5.09 
Central station electric service..,... 105 59 By, = { 
Bene Slectrie plants: gale ees an eave 34 eu 7 - 3 
NM Re > Ud NEE! APSO cia c ise aie ace a cabot ite Werveule gs 
Average number of miles to power line 
for all farms not connected......... By is Deo acp6, 4495 675), 
Equipment; 
Electric pump - have noW..........«. 3 4a. eT a . 
Mechanical refrigerator - have now.. 199 ee 24 1 3 
i " s. Teede sib 318 85 145 eu. 64 
Brectric Stove — have now... 4.2... 2c A - = 
" " BIOENG evwivers cots wean 96 U6 yy a 6 
Wanted: 
Renting sews emis ale. Rare ilege 102 50 43 2 7 


eae aay oY 5 Aik wrest aceite ae a eae 75 LO 33 - 2 
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ADDITIONAL SURVEY DATA FOR ARIZONA 


State Supervisor: G. HE. P. Smith, University of Arizona, Tucson. 
Pinal County: Robert H. Carson. 


The tabular rural electrification survey data for Pinal County 
is an estimate based on a detailed survey of kcDowell school district. 
Totals for the county were arrived at by multiplying the McDowell figures 
by 105/9, the ratio of farms having central station. service in the county 
to those in the district as given in the housing survey. 


The narrative report contains general information on the agri- 
culture of the state, sources of power, and distribution of power. One 
of the chief producers of pover is the Salt River Valley Water Users 
Association. Power is used mainly for irrigation pumping and is dis- 
tributed generally by consumer owned Electrical Districts. Some of the 
districts are in bad financial condition. 


Distribution is at 11,000 volts where distances between farms 
is great. Separate transformers are reauired for domestic service, the 
irrigation transformers being disconnected to avoid losses when not in 
use, Mostly 25 cycle lines with 16 - 20 poles per mile. 
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TABLE IV 


IDAHO: © 


Total number of farms in the state (1930); 
Total number of farms in the area surveyed: 
Counties included: Jerome, Gooding, and Latah. 
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Data from Rural Electrification Survey 


2 'e 6 81 1 88 1 ee fe @ Se) ee 6 we ge @ ae, 0 1&8 ie) e oe 


AO Oe Dem a ew TO ew lee Ce) 18, -e @) 18 iB) [eee ce 


Total miles of distribution lines serving 


PUT CUS WOU ESR eles ites ace aes aft saan 4 
BES CURLOMEE SS WETN MIMO e eel. 40 olen i eeecane he uti eae a 
HUMOeEr OF PTOPOSed CXLENS LORS » cule sesieie ries «ge 


Different types of farms, and average 
power used per year; 


4 ¢ 9 6 we 6 «@ 


Existing. 
744 
{fe 
109.89 
Dir poe 
No Kwh. 
per yr 
2 1,284 
1 1,234 
{51 aE 


SS eee eer 








Total 
Data from Farm Housing Survey Fe 
Number of farm houses in area surveyed 2,024 
Average number of rooms in house...... Lg7 
Average number of regular occupants... 4.29 
Central station electric service...... 261 
mone electric plantsS.\.......... ete 67 
“TOISUE relia ets wig al ey) S21 (aie aI Maree (wt 0 oT 569 
Average number of miles to power line 
fon ele Larms (Ot Connec Pea. cdiien <ind 2,86 
Hquipment: 
SFecarac pimp: — “hearer nO We). isa aka oe ween Lhe 
Mechanical refrigerator - have now.. He 
i " mS BOG selves LOO 
Giectric stove = have NoW.....¢..505 143 
i " see, SLCUO Choi se Line Puan eee ok 
With; Would invest in: 
$500 lighting system.............. ake 
$250 u, Hs sp Mp Siacekartecte terse tal tabyal « Oe 
$500 POW VDE MON) 2 cs Gavel aie cco 157 
$250 M HP taiak pftoscei Ratha ocoeyf ana Halter tay i 39 


a 


* Jerome and Latah Counties only. 


White 
Owner Non- 
owner 
Lele S6E 
5.2 4 gy 
a 456 
141 119 
56 11 
298 271 
ay 2,68 
56 22 
34 i 
256 143 
105 38 
S1 4g 
13% 104 
Ug Yup 
g pis 
24 15 


Proposed 
Extensions 


183 
LQG 


158.77 
oe 
28 


No. 


YO. amie aG 


2 1,200 
Non-white 


Owner Non- 
owner 


‘ee 7 C2 


hk 





ADDITIONAL SURVEY DATA "YOR IDAHO 


State Supervisor: Hobart Beresford, University of Idaho, Moscow. 
Field Engineers; P. G. Means 

Robt. E.: Alworth 4:/.. 
Office Engineer: Fred M. Simonton , 


The report contains a large amount of well organized statisti- | 
cal data on rural development by power company districts, including de-.. 


Scriptions of lines. by service centers, total: kwh. sold, average hr ee 


per customer, average cost per kwh. to rural users, number of customers 
per mile, and percent of farms served. ‘Also rated lists of proposed 
line extensions from service centers, giving number of customers, miles 
of line, and estimated annual consumption per line. The names, addresses, 
distance to power line, and ownership of tenant farms is given for all 
customers on proposed extensions. The prospective customers were inter- 
viewed and the number on each. line who did not want service are also 
listed. 


farms in the Jerome-Gooding district of the Idaho Power Co. 
are 5/ percent served, The average consumption is 1620 kwh. per year, 
and average cost of service is 3.65¢ per kwh. Eleven irrigation service 
customers in the district used. an average of 454,033 kwh. per, year at a 
cost of 0./e2¢ per kwh, 


Data on the U. S. Minidoka Irrigation’ Project-shows 1294 out 
of 2384 farms served. Distribution is largely through farmer owned 
mutual companies, Nineteen of these companies with the kilowatt-hours 
purchased and price paid are tabulated, The average: wholesale price 
for 1,021, //1 kwh, used was 1./89¢ per kwh, Distribution systems on 
the project are listed and described, 


Most power companies of the state use farm labor for digging 
holes and farm teams for hauling where available. They also sell energy 
at a wholesale rate of about e¢ per Pee to farmer groups who build and. - 
maintain their own lines. ee 


A list of all power companies in the state with miles of rural 
lines, customers per mile, number of farm and rural customers, and kilo-~ 
watt—hour consumption is given. 


There are 2% pages of farm rate schedules and extension poli- : : 
cies applying to the state, 


Maps submitted include; 


State map showing all generating stations, transmission lines, rural 
distribution lines, and proposed rural lines, 

District maps showing existing and proposed rural distribution ‘anes 
and existing and proposed rural customers. 

Township plats with proposed lines plotted. 


Le 
ILLINOIS 
Total number of farms in the state (1930): 214,497 


Total number of farms in the area surveyed: yee 
Counties included: McHenry and Champaign. 
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ADDITIONAL SURVEY DATA FOR ILLINOIS 


State Supervisor: E. W. Lehmann, University of Idlinois, Urbana. ) 
Assistants: Donald R. Vogel,. Guy C.Hoover, R. Rv Richart, and Miss Olivia | 
ie ae “Meyer. 


| ‘The - survey was. made by personal visits. ‘to farms and to pomer 

“companies and by a power company questionnaire asking. for. specific data 
on rural -territory., ~The report contains a large amount of information in 
tabular form, including: 


Equipment used by customers. 

Farms served, miles of line, enerey ‘used per customer, and. 
per mile for different companies, 

Kwh, use per farm, and total and unit costs on farms OF 
different sizes. Similar data for non-farm rural users. 

Percent of customers who required private extensions of 4 poles 
or more from existing lines, by utility companies. 

Rural customer trends in connections and consumptions, 193021934, 
by companies. There-has been a small net-decrease in number 
of farm customers and consumption per customer in 1934. 
Educational and promotional work was slackened. — 

Rural energy use and costs.under different line extension policies. 

Possible ‘customers within 1/4 mile-of existing lines, by companies. 


Among 300 farmers interviewed, some customers, some not, there 
Was universal desire for electric service, The major deterrent was cost. 
Five companies out of nine reported increasing farmer interest in the 
past few months. 


Possible supporting rural industries are coal mines, hatcheries, 
pea viners, drainage pumping, railroad pumping, taverns, schools, green- 
houses, gravel pits, elevators, tourist camps, and service stations, - The 
density is reported so slight however, as to have little effect on line 
extensions. 


Line construction involves some tree trimming and some loose rock 
excavation in certain areas, Descriptions of existing lines in two count- 
ies are given. ii 2 | 


Proposed extensions are described, rated, and prospective use 
estimated, Forty-three new extensions are proposed for two counties, 


A supplementary report gives the plan of the ‘survey, sample forms 
used, and rates and line extension policies. 


Maps submitted: 


Incomplete map of state showing rural distribution and transmission 
lines, The map is being completed, sp dest 
Maps of McHenry and Champaign Counties showing Res ene and proposed 
lines and customers. = eh 
A project has been submitted to the emergency relief administration 
for the continuation of this survey in the state. 
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TABLE VI 


i ited: States: 


Total number of farms in the state (1930)+” Bhs, aoe Mie 
Total number of farms in the-area surveyed: 4,494 . r 
Counties included: LaPorte and Knox. 
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ADDITIONAL SURVEY DATA FOR INDIANA 


State Supervisor: Truman BE, Hienton, Purdue University, lafayette. 


LaPorte County: W. My Richman +: 2%: pa 
Knox County: Chas, H, Free 
Clerk: Vivian Thomas 


Data includes: 

Maps and descriptions of farming areas in the state, soil types,’ 
and locations of dairy, poultry, and pasture areas.- In 14 
of the 17 counties of the staté where more than 25 percent 
of the farms are electrified, more than a ton of butterfat: 
was sold per 640 acres in 1924, 

Table of farms having individual plants and central station ser- 
vice by counties for 1923, 1929, 1930, and 1934. It shows 
a gradual change from lighting plants to central station 
Service. | . 


Possible supporting industries; Tomato canneries, small coal 
mines, quarries and gravel pits, 


Descriptions of existing transmission and distribution lines in 
the two counties surveyed, 


Descriptions and rating of proposed new distribution lines, 
Tabular information for LaPorte and Knox Counties by townships. 


Examples of rural rates in the surveyed counties. 


ie 


lo 
TABLE VII‘ 
IOwA 
Total number of farms in the state (1930): ,.214,928' 


Total number of farms in the area surveyed: 4 5&9 | 
Counties included: Benton and Story. 








ee 





ee 








Existing Proposed 
Data from Rural Electrification Survey sees extensions 
PRCA ROME TEE ch cA aad v-o'h ine GRRE RSS 5le 
Be Ure Cus tomers iy. aes eee wea isis: «Be sie HLS 510 
Total miles of distribution lines serving 2 | 
reel aie COMET a ot ree ee ieee ahha 7 ‘ Wu? 142 
Bebal GUSLOMEDS er 1 Le... sale + «caine celasby ders ars eae 1.82 3.0 
Number of proposed extensions... .-. guecedaa pene | 3E 
No. Kwh . No. Ywh. 
Different types of farms, and average. Vet oe per yas 
power used per year: 
NLS Ve ce ccre Ghee ne aoe ata aie tia We ea ee a es ty 18,000 
RUT LLS sha tie Mele ute aaa e ees 1 3,400 
eGR Ort ee on os nr sane tel) sear al ein teat 592 HLS 5S4 
Saori es CUR tomers sass es iy ara me wien ee y - 46 bay ee & 938 
white Non-white 
Total Owner Non- Owner Non- 
Data from Farm Housing Survey owner orner 
Number of farm houses in area surveyed 4 230 1,662 2, 50% 
Average number of rooms in houSe...... ql Wee isu 
Average number of regular occupants... yy 41 WL 
Central station electric service...,.. 761 435 326 
Moms electric. plantas... e.0. cose ces ee 564 354 el0 
Somer Ling MEG di aw soe meses woke os} 260 SO 180 
Average number of miles to power line 
for all: farms mot connected. .ccsss.> toe 1.6 1.6 
Hquipment: 
Electric pump - have noW,..... oS, Wel 30/ 174 
Mechanical refrigerator - have now.. 156 107 4g 
. u moe GUs eaters val BS) ZO L355 
Electric stove — have noW......ssye- pw, 41 le 
i BT ee SYVEREMIN os dhol detente as anadevode 23 9 14 
With; Vould invest in: 
feo  Ttehting systems. cdcs caves ve 167 5g 10¢ 
$250 ; 1 | eae a SOE 38 14 au 
$500 OMT) AIG Li ies) dio ace i tae 310 &6 230 
$250 : IE Ree ath AN MALE Te 19 30 








pie) 


ADDITIONAL SURVEY DATA FOR IOWA 


State Supervisor: Henry Giese, Towa State, College, Ames. 
Benton County: Wo. J. Schuldt 
Story County: Louis Graham 


The survey is being continued in all- counties included in the 
Farm Housing Survey, including. Davis,. Fayette,- Madison, “Mitchell, Shelby, 
Sioux, Scott, and Webster. Expect to complete July: 31’, 1934. Interest 
exists ina long-time program. for service. to. all’ farms in the state. 

Renord submitted contains. ‘iromhaeron" Ore Gorton and Story 
Counties as: follows: 


Tabular summary for each county. 

Descriptions of present distribution lines. 

Customer classification and kwh, consumption ‘by: townships. 

Proposed extenSions with. Doe ele ar Se eone Te classified and 
lines rated. os 

Rate schedules and seulneion policies in en Soon 


"Utilities have Deon ener ts more requests for Service this 
year than during the past two years, 


Group-owned lines have been discouraged by utilities, Meny 
of them have failed due to poor management. Most of the lines have | 
been taken over by the utilities. rete ERIN ; 


Existing sources.of power are: adequate for all proposed ex- 
tensions, 


1g 
TABLE VIII 
«. RaySAS) * EE 
Total number of farms in the state (1930): 166,042 


Total number of farms in the area surveyed: | 5, 908 
Counties included: Franklin and Sedgivick. nea 4 
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ADDITIONAL SURVEY DATA FOR KANSAS 


State Supervisor: F. C. Fenton, Kansas State Copa eee Manhattan 
Franklin County: H. A. Grabendike 
Sedgwick County: R. J. Hamilton 


Report includes; 
Description a map Scone ne types of te oa state. 


Two charts showing rates and factual costs for power from dif- 
ferent’ Companies. 


State map giving number of present customers and customers on . - 
proposed extensions by counties, 


Estimated state statistical summary of rural electrification. 


County maps of Franklin and Sedgwick Counties showing present 
and proposed distribution lines and customers. 


There are few supporting industries in Kansas rural territory 
and power consumption other than on dairy farms is only 50 to 60 kwh. 
per month. Farmers feel that rates are too high. Farms are too far 
apart in the western part of the state to justify extensions at present. 


ra so OCR  e 
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KENTUCKY 
Total number of farms in the state (1930):. 246,499. . 


Total number of farms in the area surveyed: 6, 783 
Counties included: Fayette, Hardin, and Shelby. 
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ADDITIONAL SURVEY DATA FOR KENTUCKY 


State Supervisor: James B. Kelley, University of Kentucky, Lexington 
Fayette County: John B. Trice 
Hardin County: L. ¢. Huffman 
Shelby County: W. T. Miller 


Statistical data similar to those on the ‘preceding page ere sai 


given for each district in the three counties, together with county 
Summaries, 


The report also contains: 


List of power plants in the state, with capacities, location, and 
ownership. 

Descriptions of transmission and distribution lines in Teed oe 
and Hardin Counties. 

A list and description of. proposed extension. 

Names and power consumption of dairy farmers in Fayette County 
by townships, 

List of all dairymen in Fayette Coumty, with locations, 

Rate schedules and extension policies, 

Map and table showing farm types and characteristics in state. 

About 100 pages of tables and maps giving the relative importance 
of farm enterprises in each county of the state. 

State map showing transmission lines and power plants, 


County maps of Fayette, Hardin, and Shelby Counties showing present 


and proposed farm lines and customers. 


ee 


TABLE X 


Total number of farms in the state (1930): 43,203 
Total number of farms in the area surveyed: 6,184 
Counties included: Caroline, Carroll, and Talbot. 
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ADDITIONAL SURVEY DATA FOR MARYLAND 


SS 


State Supervisor: A. V. Krewatch, University of Maryland, College Park 


Data in addition to the tabulation include: 


Description of agriculture, soils and crops of the state, with per 
capita farm wealth and types of farms by counties. 


List of power companies serving the state. 
Rural electrification tabular data by districts for surveyed counties. 
Power company rate schedules and line extension policies for the state. 


Typical power consumption records by months for one year on 59 farms in 
different sections of the state. 


List of road types on which farms are located, by counties. 
Table giving number of farms with electric service in 1940, by counties. 


Power distribution maps of Eastern Shore Public Service Co. and 
Consolidated Gas Electric Light & Power Co. of Baltimore. 


State map showing forested areas, 


County maps of Caroline, Carroll, and Talbot Counties showing present 
and proposed distribution lines and prospective customers. 


“eu 


- MASSACHUSETTS... 


State Supervisor: C. I. Gunness, Massachusetts State College, Amherst. 


| Surveys are under way in Barnstable, Bristol, Essex, Norfolk 
‘and-Plymouth Coumties’ and are being completed as a staté project. 
Completion date has been set for August 1, 1934. ° — as 
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MICHIGAN 


State Supervisor: H. J. Gallagher, Michigan State College, Hast Lansing. 
Clinton Coumty: Burr Foster a, 
Macomb County; 2%. C. Perrine 


Statistics submitted for the State of Michigan give data by 
companies as of May 1934. The data includes: total farms, farms, served, 
other rural customers, miles of farm lines, voltage, average yearly farm 
consumption, average kilowatt-—hour cost, rates. and extension policiess::” 
The report includes no information on prospective lines or customers or:: 
rural electrification statistics by counties which covld be tabulated. 


A general summary for the state describes three agricultural’; 
divisions of the state and the électric Service in each. Brief descrip- 
tions are given of the territory of each serving company, with informa- 
tion regarding generating facilities, total and farm sales. There are 
approximately 300 miles of municipal rural lines in the state, serving 
1884 farm customers, and 9800 miles of private rural lines serving 37, oo 
farm customers. A description is also given of the Michigan State Cote: 
lege educational extension program in rural electrification and its. ree: 
sults. The report also includes a state. map locating the franchise 
areas of the different companies. 


County reports contain rate schedules and line extension poli- 
cies with descriptions of the territory and some statistical data by .. 
companies and for the county; also distribution line maps of each _ ; 
county. Visits were made to 151 out of 3581 farms in the two counties... 
and counts made of household and general. electrical equipment in use 
The following figures are taken from the estimated summary. 


Total farms in two counties ~. 3581. 
Equipment Used , _ No. Farms 

Aye Lot) “ph yall nos bee 

a Radio 26%2 

3. Washing machine  _. 2.95 

4u. Yard lights oe eae” i 
5. ‘Toaster a aw eS: a: 
6, ° Vacuum sweeper 1584 

7. 1/4 bp. motors Lol. - 

&. Water systems jas ee eee 
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TABLE XI 
MINNESOTA’ 
Total number of farms in the state (1930): 185,255 


Total number of farms in the area surveyed: 4,104: 
Counties included: Blue Barth and Stevens Counties. 
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Other rural customers........%.. ge a ag a Ae Ab , bis) 105 a t-4 303 
SS eee : 
“Whi te _... Non-white 
- : Total Owner WNon- Owner WNon- 
Data from Farm Housing Survey ee ONNET: . owner 
Number of farm houses in area surveyed 4 254 2,325 1,929 
Average number of rooms in house......_ 6.56 6.88 5.64 
Average number of regular occupants... 435 4&7 4 $3 
Central station electric Service...... . BOO 3c) 4 es 95 
Bome electric plants. ......20c06 teed 397 os &5 
Bemer VAS ECM, oe wis iui «leg ohne desea 113 61 52 
Average number of miles to power line ; 
for all farms not connected......... 3.54 3.4 Buns 
Equipment: 
‘Electric pump - have now.......... <% 187 146 Yq 
‘Mechanical refrigerator — have now.. 43 36 7 
" “ ~ need. ..... 19 14 5 
Electric stove = have NoW..i..¢.c.06. 17 16 1 
" bs om MOGs sss a a wale tise - ~ = 
With: Would invest in: 
$500 Lighting system ait cota Awe al aea al 173 107 66 
$250 GB Re BOE Gah ah gual 76 Ug 2s 
$500 Power ttre thes sae cd dane hie pe 140 90 50 


$250 n HT puso ak tes a 58 35 23 
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ADDITIONAL SURVEY DATA FOR WINNESOTA 


State Supervisor: H. B. White, University Farm, Minneapolis. 
Blue Earth County: Ernest H. Schmidt. 
Stevens County: Axel G. Sidenblad. 


In addition to the statistical summary given, the report | 
includes: Or rete PKs 2S 


Estimated statistical summary for the entire state. 
Description of types of farming in state with map giving locations. 


Descriptions of transmission and distribution lines in the 
surveyed counties, 


List of proposed new lines in Blue Harth County in the order 
of feasibility, with descriptions of the lines and territory. 
County maps Showing existing and proposed rural lines and 
' giving descriptions of lines and locations of present 
and prospective customers. (A 6600 volt iron wire line 
is in use in Stevens County.) 


Statistics for the two surveyed counties by townships. 


vere artical ieee 
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TABLE XII 
MISS SSISSIPPI 
Total number of farms in the state (1930): | 312,662 


Total nuaber of farms in the area surveved: Sho Ly 
Counties included: “emper and Lafayette Counties. 





=— 


@xisting 





Data from Rural EL SOREL Cat On Survey 














SOT Es) oe ei ee ees cee: & 
ee ASE A OUS COALS, linc ccc ofp etslaleoe o ncehtia biaiei ie a Bo 
Total miles of distribution lines servin 
RAite ake PURED SOUNS ong 5 os) are iehcl Gudea -o tamara a aheatatete 2 
Rural ide MOOT SS DELHI LOT. seis ry Selo tetas a dtialetias: Se sa\'e 15.5 
Number of per eosed: BAUS VONS oh .ilcr oases Py aes 
No. Kwh. 
Different types of farms, and average per yr. 
power used per year: pe a Sf 
Rs ai cad fas rea sap cat cue cane Aree aera eee 3 280 
MSc plas Yahi ans cal nah Seta ae is puso A 18 300 
Bs ES gr Are A i AR Cy SM eof \ 170 
Pete PEA Tel Oe WAC TS 5 eile a. ohh. ey niiepolie lenin nla hid iallel usdirennipenpis * 14 1,800 
White 
Total Owner Non- 
Data from Farm Housing Survey owner 
Number of farm houses in area surveyed 49g 1,469 1,195 
Average number of roomS in houSe...... 3.65 et 529) 
Average number of regular occupants... 475 4.27 44g 
Central station electric service...... - - - 
Pte SLOCSTLG DLBAGS. w.csoa ens eee ea we 36 3 4 
Romer ns meeded. |. ic sak wielswn So see a oat 2g 2 
Average number of miles to power line 
for all farms not connected......... 12.6 19.6 20.5 
Equipment; 
Electric pump - have now..........-. 6 1 
Mechanical refrigerator - have now.., 15 13 - 
" " ot i ete 5. occ 90 76 14 
Bhectric stove — have now... .c.c..2s.- - - - 
n us BE 9 5s Pinan es eel 45 24 4 
With; would invest in: 
$500 Gita eG ye bem os ie ein 229 165 46 
$250 " HES Tc Gee eee ere 107 76 24. 
$500 Borer Lanes ce Ge ane ame eae 62 36 18 
$250 UE eee mere cnt ek tN 61 LO 1s 





Proposed 
Extensions 
324 
YY 
Ley 
3.49 
pha 
No. ° kwh. 
per yr. 
12 742.5 
4 200 
340 500.5 


92 1,541.6 


Non-white 

Owner Non- 
owner 

4Ol 1,919 
33 2.86 
5.42 gO 
; 2 
16.6 ? 
1 7 
i r, 
6 i 
yy 4 
2 2 


ADDITIONAL SURVEY DATA FOR ».ISSISSIPPI 


State Supervisor: W. C. Howell, Mississippi State College, State College. 
Kemper County: E. R. Arnold. 
Lafayette County: ¥. =. Ndwards, 


Brief county reports give: 


Descriptions of topography, agriculture, power lines and stations. 


Proposed extensions classified, rated, and described. 


Statistical information for.each county by districts, each 
containing several townships. 


County maps showing present and proposed distribution lines and 
possible new customers. 


Engineers state that "rural population is very enthusiastic over 
prospects of receiving electric current and they are willing to cooperate 
in every way. to cet power." 


It is estimated that 35.9 miles of rural lines in Kemper County 
would serve 135 customers with an estimated annual consumption of 73,135 
kwh, 
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TABLE XIII 


wISSOURL 
Total number of farms in the state (1930): 255,940 : 


Total nuuber of farms in the area surveyed: 733: 
Counties included: Lawrence and Rallis 





ieee — 











Existing Proposed 
Data from Rural Blectrification Survey Extensions 
BN COC T Sy yf ey se eo are te 4 lek RG ah ae ent 334 600 
Be ae RA LOMETS {owl's cao aude ee ed Wie ale alsa ae 417 672 
Total miles of distribution lines serving ; 
wUreL CUStOMETS .4 sys. ease Me ode erctt rsa Me tate 122-1 BS AS | 
Pons Customers «pengiiles. 6 ys. “6 ulae.,.gaser adel s. 3.4 5.8 
aanber OT Proposed ‘extensions, ........6.-8eee+5 es 49 
! No. Kwh . No. Kwh., 
Different types of farms, and average per yr. per yr. 
power used per year: 
DBM ase .aees Haw tee oats Coen 66 1,545 100 1,565 
BRDU TUS satta slog o Milani Wiha a Rae sean tee 1 6, 386 1 1,200 
ATA ey kin Sale ce is ca i aes A La 123 1,054 315 SUS 
ie Ce Otay Sap ae ae A ST NE hg cE Be SRN 1,035 97 993 
Other rural customers.......... Berta ie ence ee te 83 S59 67 552 
White: Non-whi te 
Total Owner Non- Owner Non- 
Data from Farm Housing Survey ovmer owner 
Number of farm houses in area surveyed Ole 3,041 1,989 14 29 
Average number of rooms in house...... 5.5 5.9 ee. Le ie 
Average number of regular occupants... uid 4.0 4.3 3ue3 3.7 
Gentral station electric service...... 346 259 76 : 1 es 
BOMEMELGCATIC DLBNUE, 4... is uae ea « ak: lye 1a 25 = : 
ROWarr bi neUngGded. . sis a vu seeks ween els 71 56 14 iN = 
Average number of miles to power line 
for all forms not connected......... 2.6 2.46 2 Gest h . are 
Equipment; 
Blectric pump = have now....6.cscee: Su Sy - = “ 
Mechenical refrigerator - have now.. 71 AS 5 ~ - 
i" u ~ Reed. 66.4 : Un 33 le - es 
Electric stove - have noW..........+. 21 L? 4 = a 
ut M SS ATRL &. cata voresaaaranarant es on Ly 5 - - 
With: Would invest in: 
$500 DUSTEG] NS 1S) SSM yi 4) Wipe aieie oi aels 4 310 182 127 - i! 
$250 H Hsieh ates hat ean ae 10/ 66 4d is . 
$500 POR ELI e, cod valent 239 173 65 - 1 


$250 : Te allete Baba etal RM 62 45 Ly “ és 
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ADDITIONAL SURVEY DATA FOR hISSOURI 


State Supervisor: M. M. Jones, University of Missouri, Columbia: 
Lawrence County: ..W.. H. Grouch. . 
Ralls: vont ‘DV. Fette 


The survey material from missouri included a brief state re— 
port, a report on prospects in southwest Missouri, and county reports 
mitor five counties: Reports from Buchanan, Jackson, anc Jefferson 
Counties are incomplete and could not be.included in the tabular summary. 


The state report describes farming in the state by areas and 
gives maps of farm types, real estate values, mortgages on owner opera- 
ted farms, and amounts of mortgage debts, Brief statistical data for 
rural electrification surveys made by utility companies in 1929 and 1930 
are included, together with an outline map giving the number of rural 
customers and total pole miles of lines by districts. There were 31 
“privately owned companics and 38 municipal plants in the state in 1930, 
2299 and 284 pole miles of line having 4.9 and 4.2 customers per mile 
respectively. Southwest Missouri seems to be the most likely place for 
development, but the prospects are poor everywhere in the state until 
either farm incomes increase or electric costs decrease. The special 
report for southwest missouri gives a brief description of prospects 
in Barry, Barton, Green, Jasper, Christian, Newton, Stone, McDonald, 
Taney, Dade, and Lawrence Counties. 


County reports include: 


Data relative to present rural lines and costs, Distribution 

fines in Lawrence County are usually figured at $700 per mile. 

Rates and extension policies, ; 

Lists and descriptions of proposed lines, possible customers, and 
construction problems. Names of individual farmers with size 
of houses and electrical appliances desired is given for each 
proposed extension in Jackson County... : 

Classified lists of present rural customers by city centers, with 
the number of each and power consumption per year. 

Names of companies furnishing service. 

Statistical data for each county by townships, This data is ee 
partial for Buchanan, Jackson, and Jefferson Counties.: : 
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TABLE XIV 

NEBRASKA 
Total number of farms in the state (1930): 129,45¢ 
Total number of farms in the area surveyed: 11,184 


Counties included: 

















Existing 
Data from Rural Electrification Survey 
UOC US Tomer seer ayseinaice. . guadebaie eae tee. & 890 
Poem Re. CUS POMeT Gi: chk ig ia ist Sees teres a eiies alenenavecn-o 951 
Total miles of distribution lines serving 
pura Customensees i; wane tee) SINS. 4eg.75 
Puro eustonerseperrmiles.s 205). ..waee ul oe. fo fab dct 
mumueD oc proposed extensions. i246. .58c sw Saag eT 
2% No. “wh, 
Different types of farms, and average perayre 
power uSed per year: 
Darya’ eles ste. usta 6 Oaks eee eee. 6 39 2, 145 
POUPET yucca: eee ate eke Oa a 26 1,000 
eT ET aL hill. aah snr aes vitamin deen. es 135 670 
me ree LcuS LOMaTS 2 seal cic ie yo eal | Biv a Sas ps 42015 
Whi te 
Total Owner Non- 
Data from Farm Housing Survey owner 
Number of farm houses in area surveyed 11,110 4,936 6,086 
Average number of rooms in house...... 5.9 6.5 5.5 
Average number of regular occupants... u,7 U3 U6 
Central station electric service...... 648 459 188 
Rome electrictplants. 6.1, Yor aaureaen 1,412 1,006 406 
ewer line needed. <0. . do.e ses pee. 936 mace 524 
Average number of miles to power line 
for all farms’‘not connected: s.7..: 2.95 ee 2.85 
Equipment: 
Blectric pump = have now... /0P07. 6. 858 687 17k 
Mechanical refrigerator - have now... 345 257 SS 
i" i" —neee uses | 258 147 LL 
Electric stove ~ have nowW...<.... oa 113 95 18 
a Ga Ree e tea Laaoaree eae 59 25 34 
With: Would invest in: 
$500 Lighting system... .i..... pgs 619 286 333 
$250 ’ Af Sac coe ae 306 144 162 
$500 Power ling... ee eens een 119 350 368 
$250 i SO as Pe te eee sea 309 140 169 


ar ne re 








Clay, Cuming, Dawson, Otoe, Scottsbluff, and Valley. 


Ce 


Proposed 
Extensions 
89% 
963 
345 25 
se. IRs" 
61 
No. Kwh. 
per yr. 
5 3,614 
2 1,000 
S77 624 
78 760 
Non-whi te 
Owner Non- 
owner 
rf S1 
4.6 3.1 
B.6 6.16 
= 1 
= iE 
= 1 


CO ga 
ADDITIONAL SURVEY DATA. FOR NEBRASKA 


State Supervisors: E. E. Brackett and EB. B. Lewis, University of. 
Nebraska, ‘Lincoln. Leh 

Scottsbluff County: Wayne K. Harrison Jae 

_. Glay County. and Hastings District: Frank Simmons 

»», Dawson County and: Holdrege District; Harlen Cooper 


-. Cuming County: BE. N. Hansen 


Otoe County; BR. L. King 


«Valley County: P.; A. Rasmussen 


Holt County and Madison and Fairbury Districts: 0. S. Cooper 
Grand Island and Tecumseh Districts: By. 3. Brackett and E. B. Lewis. 


A brief state report tells of the density of farm population, 
percentage of tenancy, and the corresponding development of rural ser- 
“vice. Fifteen private companies, 70 municipal plants, and the U, ©: 
Reclamation Service serve the state, About two-fifths of the towns 
have their own distribution systems. Recent legislation encourages 
publicly owned power developments and prohibits a service charge in 
connection with rural rates: : , 


County reports include: 


Maps showing present: and proposed distribution lines and present 

and prospective customers. . | 
- Names of companies serving the territory, with prief descrip- 
tions of the areas, served and the service Lines. 

Lists of proposed rural lines, giving lengths, number of 
customers, estimated use of power, and the feasibility 
ranking. ; . ' 

Rate schedules and extension policies in effect. 


Present farm lines in Scottsbluff County are described and 
information given on. construction problems for new lines. U. S, Rec- 
-‘lamation Service lines are being built at about $700 per mile, exclu- 
sive of transformers and using 18 poles per mile and 3 No. 1 bare 
copper wires, | ai v3 


A municipal farm line from Morrill has 4 rate based on an 
annual mininun of. 720 kwh. at $81 payable in equal monthly installments. 
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TABLE XV 
NEW HAMPSHIRE = 
Total number’ of farms in the state (1930): 14,906 


Total number of farms in the area surveyed; 1,997 
Counties included: Merrimack 








Existing Proposed 
Data from Rural Electrification Survey Extensions 
em Ota a mee Re LE hrs alo le oy MOR Ee % 1045 Not Available 
Pemenn CO OMS OME LS sie. oil cus ec wrtine ne as ke ee ote 8 ae Not Available a : 
Total miles of distribution lines serving : 
ie TMOie LOIN noch lasik) digie so > olauconels She Biv.s 354 r " 
Memes LOMIETS. DEY. IG. «es eck sds ete a ee eS Ge 3 if ‘ 
Peer Oa,proposed extensions... “ir. h et ss seas «5 Not Available i r 
7 | No. kwh. No. ae 
Different types of farms, and average | | per yi. per JF: 
poWer used per year: 
IO ry ho ode ee act ha Bio, ores UME Rats ore 470 600 Unknown 
Pam S Tian taal, acttitc ule al ain Metal peber ye \eeete tg: 175 600 " 
BEEN Oscar scahsc niols 4.3 aia kena hy gee ele e caetOU 600 " 
Site: Wee US LOMO TSP, Sci M yc tela ee Bo ade verby Beds dieuags No Information Available 
White __Non-white 
Total Owner Non- Owner Non- 
Data from Farm Housing Survey tide. owner owner 
Number of farm houses in area surveyed 2040 ye ls 309 None 
Average number of rooms in house...... 6.5 S.5o ee eeh " 
Average number of regular occupants... 42 4.02 44 : 
Central station electric service...... TO45 909 136 i 
Bae Pele Ure PREIS sce os lis <a aie gn le aire 6 41 30 me i 
Mme INS NECGO Os. lsc ee gale eke ee Api 3 ae 1 " 
Average number of miles to ies line 
for allyiarms, not. connec tediuwa wi... ioe 9 9 " 
Equipment: ; 
Blectric pump - have now............ VES. 8 OEGS 5 i" 
Mechanical refrigerator - have now., Lad yl ar 20 " 
N N —~ NCOs ns sri 3 is 7 " 
Hectric (stove — have! NOW! .0 6.16... 37 31 6 " 
" MY) Rowe eid 18 Vata ata are ns m 
With: Would invest in: 
$500 Lighting A Gein heidi otal ays SS ny. rn " 
$250 Ra ie se cnt Loan aie 62 55 7 z 
$500 RoWaie it Tiee, et. dla mre ns a dike 90 73 Lit " 


$250 : BA AN er tat e Al ales Sou acai {5 63 12 " 


in 


NE We NEW HAMeSaTR] RE 


State Supervisor: W. T. Ackerman, University of New games Durham. 
Assistants: R. G. Clark and We A, ‘Smith, 


- The New Hampshire report gives statistical data on existing 
rural lines in Merrimack County, by townships. Data on proposed 
lines are not given. . 


Hi Present and proposed lines in Merrimack County are plotted 
on U.S,.G.S. maps of the area. There is, a total length of 354 miles 
of distribution lines now in existence. Present rural service is 
mostly two wire 2300 volt single phase with about 40 poles per mile. 
Roads are winding and the country is hilly and rocky. 


TABLE XVI 
WORTH CAROLINA 
Total number of farms in the state (1930): 
Total number of farms in the area surveyed: 











Counties included: Cleveland, Edgecomb, and Moore. (partial) 
aise Existing Proposed 
Data from Rural Blectrification Survey Extensions 
eC SRE Diya, 5 His" x saa gual’ oserats Ws) seca ae eine eee ee 748 
Meee, ur ee US LOMere., Novi'sce scr cass teks akties S47 1,063 
Total miles of distribution lines serving 
Gural customers... .' Ee «5S RT eee eae 259 ote 5 
Peel OS vOmers Per MELes.-. ree veh ed a ae eee Teme 3.65 3.6 
Naor Of proposed extenszons. 170. pee et. eee fg: 
No. Kwh. No. Kwh 
Different types of farms, and average per jt. ihe me 
power used per year; / 
Bb Gas ewe E: SEA ate aie ur unter ee : 26 1,560 9 630 
GEE LY 5b 5 (u's te okie eptnign gs) sh drakeoned ae neahs tate eaeey 2p 1,020 30 900 
Garret Vi creeds ss Shine eee eee 663 286 570 543 
Brey mrad. Customers, .. vis. 4 ae no bree eu’ «one 289 926 167 BU5 
i Ee pete Non-white 
Total Owner Non- Owner Non- 
Data from Farm Housing Survey owner owner 
Number of farm houses in area surveyed Sata 2, 447 2,700 381 8=63, 2h6 
Average number of rooms in house..,... a, 5.6 Te cr yu 4.8 
Average number of regular occupants... bee 5.2 5.4 5.8 6g 
Central station electric service...... 722 HY 27 g ou 
Bermee 6G rite, Parte nes cd oo. tia nwsle ty 218 12% 34 5 51 
Peer ine Needediwy sa. siehets aye ilwes 1, 744 150 714 OE oe5 
Average number of miles to power line 
for all -farms not: connected. wc... Bs 2.4 2.28 1.9 1.95 2.0 
Equipment: 
Blectric: pump - DAVE NOWS pss uwele palate 
Mechanical refrigerator - have now.. 185 15& 19 & - 
" " TORO. aes 169 150 19 - - 
Mlectric stove ~ have NoW. ...s.+s05% 30 24 6 = os 
" Hey Soa Eve enon ts nates). eee if 16 1 = 2 
With, Would invest in; 
$500 Tae cine ievetome ae swale. 1,050 392 397 ou 237 
$250 i My 0 ealetetl obama alan id BUL 211 218 14 99 
$500 Bower Dineie slaw stone ce at caeeiinere 1,089 Bm 432 $3 led 
$250 n Ram ore ne 2 seine batt 371 189 19 se 
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279, (08 
&,66 
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ADDITIONAL SURVEY DATA FOR NORTH CAROLINA 


State Supervisor: D. S. ‘Weaver, State College, Raleigh. 
Cleveland County; 
Hdgecomb County: 

Moore County: 


Reports for each county’ include: 


A county map with present and proposed distribution lines and 
_ existing transmission lines and generating stations plotted. 
‘Statistical reports for each county by townships. 
A table giving descriptions of existing farm lines and location 
on the map. . ; 

. A table of proposed rural lines, giving lengths, number of pros- 
-pective farm and other customers, soil conditions, and whether 
connection charges must be paid. TheSe lines are rated in 
the order of feasibility. . 

A description of transmission lines, with their locations. 
Notes on rates and line extension policies. 


A report on the state as a whole includes; 


A list of counties by districts, giving the type of agriculture 
in each county, the percentage of homes using electricity, 
the extent of use of present service, the possibilities of 
extending rural service, the probable extent of use of 
Service by new customers, and possible supporting industries, 

The most likely districts for development are noted and reasons 
given, . 

List of electric power companies and the counties served. 

Company line extension plans. 

List of municipally owned generating plants and distribution 
Systems, 

Map showing locations of municipal systems. 

A summary of comments on rural electrification from the seven 
C,W.A Farm Housing Survey reports by counties. 

Descriptions of two rural lines 3./ and 5 miles long built as 
C.W.A. projects and acclaimed by county administrators as 
their most valuable C.W.A. projects, 

A tabulation of data on rural electrification supplied by 146 
teachers of vocational agriculture in the state, Fifty - 
eight teachers said that groups of farmerS Were considering 
the securing of electric service. One hundred twenty-five 
teachers thought that groups of farmers could be organized 
to extend lines cooperatively. 


The survey is being continued and expanded as a state relief 
program, It is to be followed by line construction. 
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AOBTO ta 


State Supervisor: I. P. Blauser; Ohio. State University, Columbus. 
Ashland County: Tod L. Deibler. 
Darke County: Claude EH. Craig. 
Sandusky County; 


Surveys in each of the three counties were limited to one 
township. Housing survey figures for these townships are given. 
Estimates for proposed new lines and customers are incomplete. 


County maps give the locations of present transmission and 


distribution lines and power stations and proposed lines on which in- 


formation was obtained. 


The survey was conducted by visiting farms. Engineers report 
interest in rural service, but doubt whether many farmers would have 
sufficient funds at present to pay the 2 percent minimum monthly guar-— 


antee. 
Information for the state as a whole includes: 


Estimated state statistical summary. 


General comments on rural development and prospects in the state. 


State map showing percentage of farms in each county having 
central station service. 


1930 Census data pertaining to rural electrification by counties. 


List of power companies serving the State, with the counties 
in which they serve. 

Ohio extension policy. 

Rate schedules of private and municipal utilities. 


By) 


TABLE XVII 


‘OKLAHOMA - 


c) 


Total number of farms in thé’ state (1930); 05% 366 














—_. 


Total number of farms in the area surveyed: 7,194 
Counties included: Garfield and Pittsburgh. (partial) 
a gay aaah Existing Proposed 
Data from Rural Electrification Survey Extensions 
Farm customers.:.... Pais Wa dead kien al Sobes 78 354 
Total rural oudtidnérs ae nieces cat gies yap sage: Meise Dee 170 i 
Total miles of distribution ‘Lines serving 
rural “OAS DOME MS 1s crs cael «is 4 died peme T g a ste Ohare 68 
Ryral customers -per:'mile divs ec. i vvnce. ey ae Foil ow: tii aL 6.13 
Number of proposéd éxtenSidn8...........06. os Nault - 15 
pemion Kwh. No. Kwh. 
Different. types of farms, and average | | Renee? DO ees 
power used per year: 
JES Ue RSS Oo, aga RP 6 4083 2 2,000 
ome gers 8S hl Creek! Hs oe yh 4,600 1 200 
er a ics iiicde dae be tek See 69 E282. 351 782 
Other, ae. customers... : eagle MRO HS“ Rbuth Us 93, 1,484 63 838 
ae | White ‘Non-whi te 
% . Total: Owner Non- Owner Non- . 
Data from Farm Housing Survey oe: owner OME: 
Number of farm houses in area surveyed «45,236 2,024 =~ 3,002 «115 95 
Average number of rooms in fouse....:.° °=4.62° 5.26 42s 4.05 3.29 
Average number of regular occupants... 4.46 4 Ou 4.62 4 gs gl 
Central station electric service...... 169 128 uy a Z 
Pee Pe teGtee LENS. bik cd eee ee 15e ily 35 e m 
OMe MIATG NESCCO.. 6440s ed bs ens cede 4 3 i hs ad 
Average number of miles to power line 
Por SLL Tarms mot connected, ......-.. 3.66 2.86 Pie ls) 4,22 4.59 
Equipment: 
Mtectric) pump = Nave NOW. .4 .cc.ece se 
Mechanical refrigerator — have now.. 79 56 1g Kl ye 
" Ht TIS OO carn os 56 ed 43 - 2 
Mitecwricestove— Have noW..<s. ese 15 14 1 ds ib 
" x eee Cie ets gaial ie Gercgs ee ts'-s 
With; Would invest in: 
$500 ete) SVS Lens Faas d 2d icp ak 208 121 &6 1 i 
$250 i 1 ee ds oo be a 26 17 g 1 
$500 ETI 5 cle! yhace'd. pi e'dieis @ es ae 3 4g Ae A - 
$250 iD ti ai aren nay 11 5 6 - &: 


LO 
ADDITIONAL SURVEY DATA FOR OKLAHOMA 


State Supervisor: C. V. Phagan, Oklahoma A. & ii. College, Stillwater. 
Garfield County: John L. Huston 
Pittsburg County: L. R. Hallock 


A brief state report gives the following: 


Types of farming, by counties. 

1930 Census data on rural electrification, by counties. 

Comments on the possibilities of extending rural service, ‘ 
Questionnaires mailed to users in 193e asking for comments 
119 replies received. 67 percent were complaints on high 
cost of service of which 61 percent mentioned the high 
Service charge. Most of the complaints were from small 
users, 

A state map indicating the most likely localities for rural 
development. 

A 135-page bulletin on Rural Electrification in Oklahoma in 1932 


County reports included: 


County maps with existing and proposed farm lines and existing 
transmission lines located, Map of Garfield County also locates 
all prospective customers on existing and proposed extensions. 

Lists of existing distribution lines with descriptions. 

Lists of proposed distribution lines giving length, possible 
farm and other customers, and comments on feasibility. 

Rates and extension policies in effect. 

Statistical tabulations from survey by townships. 

Comments on rights of way, soil conditions for pole setting, 

tree trimming necessary, state laws affecting cooperatives, 
and adequacy of existing sources: of power... ; 
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“OREGON 


“State Supervisor: . Bok. Price, Oregon State Agricultural College; 
aT: * Wiesiae pate Nines os LCOnVAlL.t Se 


een ysis 


The rural electrification survey was undertaken in the fol- 
lowing SountacS and: ise aie ae 


peace county 
Josephine.) i< i" 
Jackson .-' Sle, 
Deschutes. ,:: 4: 


: foi pp s " ' 
Gilliam . vat 
Sherman " 


A section of the Willamette valley. 


“None of the reports have been submitted. 


Lo 


SOUTH CAROLINA 


South Carolina was not included in the National Rural Elec- 
trification Survey because of an extensive survey of a similar nature 
Which had just been.completed by the State. (Survey of Rural Electri- 
fication in South Carolina, by A. R. Wellwood and Others, 1933, 152 pp. 
South Carolina State Highway Dept., Columbia.) 


The following information is extracted from the state report. 


Ninety-seven "project sections" involving 4,887 prospective 
consumers and 972.5 miles of line were surveyed in detail by the High- 
Way Commission. An additional 343 project districts were surveyed by 
the farm agents of Clemson College Extension Service late in 1932. 

These additional projects include 11,952 possible customers on 3,803,4 
miles of line. This makes a total of 16,839 possible new customers on 
4,775.9 miles of line. The customers per mile range from 2.9 to 10.9 

on the different projects, with an average of 3.52 per mile. The 
average annual consumption per customer is estimated at 962 kwh., repre- 
senting all classes of Service except highway lighting. 


The plan of the development is to combine the lighting of 
certain sections of the highways by the state with rural distribution 
of power, the enterprise to be self-sustaining from revenues. The 
State would buy power at wholesale at various points on existing lines 
and act as distributor to individual consumers. 


At the time the plan was under discussion, hearings vere 
held, and 129 communities applied for electric service. 


The report gives details of the economics of the plan, costs, 
rates, eStimated returns, growth, etc. 


One section of the report deals with highway lighting and 
beacons; another with the "Social and Economic Desirability of Rural 
Electrification" and another with "Public Interest and Popular Demand 
for Rural Electrification in South Carolina." 


Maps show the locations and extent of electric project sec- 
tions and present public utility districts. 
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TABLE XVIII 


‘Total number. of farms in the state (1930): 


Total number of farms in the area surveyed: 
Beadle and Brookings. 


Counties included: 








Data from Rural Electrification Survey 


Ce 2 


Total miles of distribution lines serving 


rural customers 
Rural customers per mile 
Number of proposed extensions, 


Different types of farms, and average 


power used per year: 
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Other rural customers 
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Data from Farm Housing Survey 


Number of farm houses in area surveyed 
Average number of rooms in house....... 
Average number of regular occupants... 


Central station electric service,..... 
Pome (eloc ric Plants. 9... 35 deer riaeeiees wie 
Hee POET GO CO, vai e aan im ungs tooo = aan ee 
Average number of miles to power line 

fomeall farms, not connected, ...44...- 
Equipment: 


Electric pump - have now...... Baers hal 


Mechanical refrigerator — have now.. 
'f 'f 


Electric stove ~- have now...... etl 
t {f 


With: 
$500 
$250 

~ $500 ee en's: aval Welers lays. oo et, 
$250 f {! 


Would invest in: 
PPI SVS UCI isis ce one so se 
{! " 


oeerececew er ce wo ee @e ew He oO we 





SOUTH DAKOTA 
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ADDITIONAL SURVEY DATA FOR SOUTH DAKOTA 


State Supervisor; R. L. Patty, South Dakota State eas Brookings. 


Beadle County: Harry W. Leonhardt. i’ ii ae re 


Brookings County: Delbert Taute, 


General report includes: 


Comments on rural development and prospects in state... Beadle... - 
and Brookings Counties are typical of 44 counties in 
eastern section of state.’ Western section has ee 
prospect for electric service at present. 


State map showing prospects for rural electrification based on 
owner-operated farms, value of dairy and livestock products, 
and grain crops, and number of farms per mile, 

State map showing 1934 power lines of different utilities, 

List of power companies operating in the state. 

Number of rural customers. and present. use in state. 


Bi. eee ae ity ene 


A tabular summary of farm rates, 


Copies aed letters from g to 1 companies in. state giving Rides ae 


Je for rural development and new lines in their territory. 


County reports include: 
Statistical. survey summary for each township. 
Gendual teeoniet on of acne tones 
Description of existing lines and power facilities, 


List of proposed rural extensions, giving length,. number. of 
possible customers, and estimated annual consumption, 


Discussion of feasibility of proposed line extensions. 


nium & wt lage in ae 
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Masta pH hee 
TEXAS 


Total number of farms in the state (1930): 495,489 
Total number of farms in the area surveyed: (10S 
Counties included: Bexar (partial) and Hidalgo. 
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ited i ak wh ole Bxdsting . ' Proposed 
Data from Rural Electrification -Survey ee Fok LO eee eRe ONS. 
Peet sumer see teie. th mer te Syn on ee ee 724 . 15 
BOLE ure CUSTOMETS: oo lio ck Glues eee Putiees 8 . ee Ba co ae 632 
Total miles of distribution lines serving 
Tina rroustomersimeews sty raves: os bets th 358.18 102.45 
Rural custenerssperrmile pein etre laa hy ehttnies oe ae 412 Oe 
Number of proposed extensions. ......4.... chy gages bowie 2g 
No. Kwh. No. Kwh. 
Different types of farms, and average . per yr... per yr. 
power used per year: ; . 
Da UE OE Pe hike histeclr kee eee w 21 5, 450 38 6,160 
EO eee Olin ste b me fhe sh he Sede oat 2g 1,430 38 1,036 
ey ties ele Gin late 6 MI othe Gee Sete 308 he Pelats) eee S// 
EUS a 1f ok a OE eae Re Pees eR Dee pad S16. oe bbl 879 
Other rural customers....,..+-eneeses en: Feptags Seek 467 851 217 730 
a A ES NSE RET Sn DNA SN EA LOAF TO A AL a NH “= 
prs Wr araetad White '  Non-white 
Peay | Total Owner Non- Owner Non- 
Data from Farm ‘Housing ‘Survey owner owner 
Number of farm houses in area surveyed 3,490 1,945 1,049 95 4O1 
Average number of rooms in house,..... rer 473 406 3.66 2.96 
Average number of regular occupants... 4,21 3.82 437 L344 5.68 
Central station electric service...... 720 534 176 yy 6 
Home electric planter. Pei." Meee Des 230 202 25 1 c 
Pover Jine nesdedatsine. Rey, Oe... 1 8 327 194 Tete: 5 14 
Average number of miles to power line 
for all farms ’notvcornected. 24). HY 2.02 Lape LS] ahs 2,42 
Eouipment:; 
Electric pump - have nowW...........- 150 : 
Mechanical refrigerator - have now.. 335 289 6 ay “ 
i" " erEP ENON, tate ots 54 50 4 re = 
Electric stove - have now......".. ees 207 174 Se 1 ~ 
i" iu) Mee ot ta Lat a a 14 13 < i io 
With; Would invest in: 
~ $500 UE eat: hi Rts er 435 266 150 6 13 
$250 " Ba anche, aeeeh ge 177 113 60 - . 
$500 Power line....... SI ei ae 358 218 126 6 g 
$250 " OE Matas acres 3 (6 4h vere 167 95 64 3 5 





ADDITIONAL SURVEY DATA FOR TEXAS 





Supervising Engineers: Dan Scoates and J. B. Atkinson, Texas A. & M. 
College, College Station. 

Bexar County: Robert Specht 

Dallas County: ie 

Hidalgo County: 


The statistical summary for Texas includes all of Hidalgo © 
County and 17 out of 49 districts in Bexar County. Additional data 
are given for Bexar and Dallas Counties but are not complete. 


The county reports contain: 


Statistical data by districts. (Housing survey data arecomplete 
for Bexar County, but rural electrification survey data are 
missing for 32 districts, Peters Sart: are given for 
4 districts in Dallas County.’ - 
---List-and descriptions of existing transmission and distribution 
lines (Bexar and Hidalgo) 

Description of construction problems, soils, .tree trimming, etc, 
(Lines are being built 15 ft. back of property line to avoid 
palm trees.:) | 

_ Extension policies. 
Rate.schedules, | 
', Maps showing existing transmission and distribution lines, pro- 
posed line extensions and possible customers on new lines, 
A rating list for proposed extensions. _ 

The report for Dallas County is given by power company districts. 
It includes two private and one municipal company. 

A classified list of customers giving the number of customers 
and power consumption for each community in one district of 
Dallas County. . 


Additional data for the state include: 


A summary of all Farm siding ree data erent to rural 
electrification, by counties and-also state totals. 

Brief description of transmission lines in-the state. 

A list of counties most in need of rural. power. development, 
giving number of farms, present miles of lines and area 
of county. . 

Notes on rural rates and extension eens of a utilities. 


Ail 


“VIRGINIA 


State Supervisors: Chas. BE. Seitz and B. B. Potter, Virginia Polytechnic 
Institute, Blacksburg. 
Field Engineers: G. K. Harasberger, Wa. A. Fowler, dr,, R. A. Gouldin, 
F.*L. Bocock and R. L. Mohler. 


The Virginia survey was organized to obtain as ‘much data as 
possible from a relatively large area within the limit of time and 
funds available, and to complete the survey on funds from some other 
Source: at a later date.’ 


The report submitted covers 44 of the 100 counties in the 
state, containing 2/3 to 3/4 of the rural lines in the state. 


Maps of the 44 counties were submitted, with present trans- 
mission and distribution lines plotted on them. 


The bound report for the state contains: 


Map Showing the areas surveyed. 

List of counties, giving the status of the survey in each. 

Statistical data on rural electrification by power company 
Service areas. 

Statistical data on rural electrification by counties within 
company Service areas. Data includes miles of distribution 
and transmission lines, number of customers, classification 
of tapes of farms where available, and Housing Survey data 
from counties in which that survey was made. 

Rates and extension policies in force in the state. 

Notes on poles, soil conditions, etc. 


Average span lengths of rural lines in eastern Virginia is 
350 to 40O ft. and in the hilly sections of the western part of the 
state, 1/5 to 200 ft. 


The Virginia Survey is being continued, Final reports 
Should be available this fall, 


Ug 

WASHINGTON 

‘State Supervisor: L. J. Smith, Washington State College, Pullman. » 
Surveys were started in Adams, Lewis, Snohomish and Yakima 

Counties, ; 
A partial report for Adams County was submitted giving notes 

on the agriculture of the county, the farms using electricity, an esti- 

mate of possible future development of the county, including. changes in 

the type of agriculture and estimates of electricity consumption. 
Reports are to be submitted later. 


‘An effort is being made to continue and expand the survey 
as a Washington relief project. 
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TABLE XX 
WISCONSIN 
Total number of farms in the state (1930): | 181,767 
Total number of farms in the area surveyed:. 11,210. 


Counties included: Calumet, Dane, Richland, Walworth, and Washburn Counties 


lll 


Data from Rural Electrification Survey 


Total miles of distribution lines serving 


rural customers 


Different types of farms, and average 
power used ver year: 


1a Nada pingll in ote te fevahe siete 
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Data from Farm Housing Survey 


Number of farm houses in area surveyed 
Average number of rooms in house...... 
Average number of regular occupants... 


Central station electric service,..... 
PMG MMLC UUCAD LON US (ak soca 40s © ne v5 eo 
Power line needed...... “ER am eae h 
Average number of miles to power line 
MOryeblytorms nou connected, ..\...... 
Equipment; 
Miectric pump — HAVe NOW... .sse4e en : 


Mechanical refrigerator ~ have now.. 
{! "! 


" " 


$250 ' '! 


ee@esevre eee ee oe ee ee 8 


eee ee eee ser eos eee eee eevee sve 


Cr ee 
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Existing. 
3, 847 
4 4ge 
1,168.9 
3.92 
No. Kwh , 
Deu yr 
Cie 637 
541 565 
789 324 
91g 300 
534 192 
White _ 
Owner Non- 
owner 
grioe We. Ort 
7.26 7eOL 
eh EO 
Opens 29 
580 132 
4846 2,955 
1.23 Deee 
S04 260 
219 64 
97 4g 
227 ed 
36 2 
164 60 
Sy 23 
Bike 126 
165 111 


* Also 1325 additional prospective customers on existing lines. 
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ADDITIONAL SURVEY:DATA FOR WISCONSIN 


State Supervisors: S. A. Witzel ard P. B. “Eves, University of’ 


Wisconsin, Madison, 


Calumet County: 

Dane County: P. B. Eves 

Richland County: Ronald F, Ferguson 

Walworth County; Chas. A. Eberle 

Waushara County: 

Field and office assistants: M. A. Stockley, Miss L. Webb, and 


Miss H. Doering. a eae j ee eye ge 8 


County reports submitted include: | 


County maps showing present and proposed distribution lines and 
present transmission lines and generating stations, ar 

Large scale township plats for each county, with proposed line 
extensions plotted to scale. 

General description of methods of collecting data, ~ 

Notes on each county, the percentage of farms which might be 
served, acreage and tenancy, sources of farm incomes, land 
utilization, and percentage of farms having various modern 
conveniences. 

‘Rates and extension policies in effect, 


ee Un Ce ee 


EU OR GEC eS yh Cmenn te 
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What Vill Help Rural Blectrification Most. 


In answer to the question "what are the most promising things 
which can be done to aid farmers in getting electric service in your 
State?", ten of the state survey supervisors gave these replies, 


No. Favoring | | oie method * 
1 Lower line construction costs or connection charges, 
Give: farmers opportunity to build lines. Three 


Supervisors Eh lower mh costs first. 


6 Educational work with farmers and farm women by educa— 
tional agencies and utilities, 


“ Increase the farm income or purchasing power of the 
farmer's dollar. ‘Three: see this first. 


4 Lower the cost of appliances and Peter 
4 Reasonable and uniform rates. 
MG Good will rates or rates tee will encourage use, 
ea Lower minimum bills. Apply annual in place of monthly 
minimum, 
fas Financing for lines, Wiring, and equipment purchases, 
ce Ta Educate utilities in use of electricity on farms, 
ib Uniform extension policies. 
l Lower wiring costs, Teach farmer to help. 


The following men supplied the above information; E. W. Lehmann, 
Illinois: T. HE. Hienton, Indiana; F. C. Fenton, Kansas; A. V. Krewatch, 
Maryland; H. H. Musselman, Michigan; H, B. White, Minnesota; M. M. Jones, 
Missouri; EK. E. Brackett, Nebraska; I, P. Blauser, Ohio; and L, J, Smith, 
Washington. | | 
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Other Facts on Rural Blectrification in the United States 


Statistics. Electric service to farms of the United States is 
indicated statistically in Table ele The group of figures in the first 
six columns gives the status of rural electrification at the time of the 
1930 U. S. Census. At that time, 10.3 percent of the farms had central 
station service, and 4.0 percent had individual lighving plants. The 
average annual power consumption per farm varied from 198 kwh. in Arkansas 
to 15,868 kwh. in Arizona, and the average annual bill paid to the power > 
companies ranged from $37.60 in Utah to $251.00 in Arizona. Relatively 
few motors Were used in the south-central group of states. On the Pacific 
Coast and in the Southwest there was extensive use of motors, with accom-— 
panying larger power consumption and lower average rates, The use of 
motors is indicative of a farm power load in distinction to a load made 
up largely of lighting and domestic applieances. 


On the Pacific Coast the power load consists mostly of pumping 
for irrigation and drainage, with some increment in heat and power for 
fruit, nut, and hop driers. 


In the states of California and Arizona where irrigation by pump-— 
ing prevails, the average annual power consumption per farm was 14,792 
kwh, at a cost of about 1.45 cents per kwh, In the group of West South 
Central, Mountain, and Pacific states the average annual consumption was 
7080 kwh. costing approximately 1.76 cents per kwh., while the average 
for the remainder of the United States was only 746 kwh, per year per 
farm, and the cost about 8.17 cents per kwh. These figures, while not 
exact, give a very good idea of tne relation of large use to low unit costs. 


The last four columns in Table 21 show the present development of 
electricity on farms and the increases in the ten years just past. It 
is significant to note that the percentage of farms receiving central 
Station service increased from 2.8 to.11.3 in ten years, but that° there 
are still nearly eight times as many farms without service as with it. 


The map, Fig. 2, presents graphically the distribution of farms ; 
having central station service on December 31, 1933. It places the 
heavy percentages of farms in the North Atlantic and Pacific Coast sec- 
tions and in Utah. The eastern development is due probably to the large 
number of industrial cities and towns with their inter-city distribution 
network, and to the proximity of rural users. Both factors tend to re- 
duce the cost of bringing the service to the farm. On the Pacific Coast, 
Service has been extended to farms largely because of the farm use for 
power, and independent of other industries. This power load is a most 
effective stimulant to rural service, It is an income-producing use for 
the farmer, insures a load worth building a line to serve, and permits 
lower rates which are attractive to the user. 





53 
Table 21 


STATISTICS ON RURAL ELECTRIFICATION IN THE UNITED STATES, BY STATES 





#1930 U. &. Census 
*¢y.E.L.A. Publication No. 237, sngust, 1932. 


Number of /TYarms Kw-hrs, Average ‘umber Number of fYarme served Percent of total 
Steen all farms served per bill per of farms individ farms served 

1930 1930 = farm customer using ual plants fDec.31, Dec.31 Dec. 31, Dec. 31 
1930 1929 motors 1930 1923 1933 1923 1933 
* 2 * s 1930 e ee eee ee ees 
Total United States 6,288,648 649,919 256,663 2g, 3he 177,561 710,642 2.8 11.3 
Maine 39,006 12,001 48S = $45.60 3,447 1,854 5,676 335554 1), 34.8 
New. Hampshire 14,906 5,658 550 61.20 1,561 996 2,396 7,401 11. 49.6 
Vermont 24, 898 6,986 586 51.75 2, 358 1,054 2,384 7,891 8.6 31.3 
Massachusetts 25,598 14,088 1,012 76.00 4, 266 2,057 2,4u0 14,422 Tes 56.3 
Rhode Island 3,322 1,811 616 95.20 646 ahi 400 621,982 ~=10.2 59.7 
Connec ticut 17,195 8,452 586 84,10 2,514 1, 200 2,626 9,084 11.3 52.9 
Total New Ingland 124,925 48,996 684 65.50 14, 792 7,402 15,922 54,314 10.1 43.5 
New York 159,806 47,147 623 63.80 16,012 10,272 16,000 52,424 oy 2.8 
New Jersey 25,378 11,212 737 + ~=—83..90 4,102 2,459 1,000 12,414 3, 9.0 
Pennsylvania 172,419 37,983 803 61.50 12,197 10,357 12,918 43,150 6.5 25.0 
Total Middle Atlantic 357,603 96,342 706 =: 65.50 32,311 23,088 29,819 107,988 Tel 30.2 
Ohio 219,296 43,2he 782 51.20 14, 000 16,377 16,803 46,638 6.6 21.2 
Indiana 181,570 20,503 617 48.90 7,795 11,579 3,228 23,065 1.6 enn 
Illinois 214,497 22,699 743 += 65.00 10,452 15,206 2,201 26,891 1.0 12.5 
Michigan 169,372 29,869 710 51.60 10, 285 8,895 2,996 39,110 1:6 23.1 
Wisconsin 181,767 34, 800 891 69.20 22,812 14, 815 1,529 37,558 _ 3.9 20.7 
Total East No. Central 966,502 151,113 774 57.20 65, 344 66,872 32,657 173,262 3.1 17.9 
Minnesota 185,255 13,121 730 68.90 11,721 10, 740 3,339 13,869 1.8 75 
Iowa 214,928 29,634 687 64.50 17,277 19,976 11,237 31,475 5.3 14.6 
Missouri 255,940 14,418 789 48.20 3,580 7,568 2,915 16,725 11 6.6 
North Dakota Tien etl 783 86.90 3,203 4,426 11 1,836 0.2 2.4 
South Dakota 83,157 2, 846 723 71.90 3, 283 6,465 483-2, 936 0.6 3.5 
Nebraska 129, 458 8,960 841 74.60 5, 807 13,276 790 9,534 0.6 Tipe: 
Kansas 166,042 11,593 990 _—+57.70 5,101 _—:10, 372 900 13,266 _—0.5 8.0 
Total West No. Central 1,112,755 82,283 776 63.20 49,972 72,823 19,776 89,641 1.8 8.1 
Delaware 9, 707 1,163 895 87.00 384 PTS | 105 «1,318 1.0 13.6 
Maryland and D. C. 43,307 6,680 886 §=71.60 2,564 2,869 1,000 7,148 2.0 16.5 
Virginia 170,610 10,105 938 60.70 2,427 4,579 2,100 13,054 ppt Tet 
West Virginia 82,641 2,892 454 54.20 sah 2,471 215 3,410 0.2 41 
North Carolina 279, 708 9, 450 490 45.90 1, 633 6,022 2,100 9,675 0.7 3.5 
South Carolina 157, 931 po 193 554 47.75 157 2,962 900 3,692 0.5 2.4 
Georgia 255, 598 2312 833 57.70 968 3,895 137 6,206 0.1 2.4 
Florida 58, 966 4385 920 18.30 1,592 2,143 353 5,018 0.6 8.6 
Total South atlantic 1,058,468 42,539 The 59.90 11,209 25,382 6,910 49,521 0.6 47 
Kentucky 246, 499 6,815 398 «= 4555.20 1,121 4,581 3,411 8,281 1.3 3.4 
Tennessee 245,657 7,585 535 50.10 1,216 3,182 1,350 8,049 0.5 o3 
Alabama 257,395 12,001 895 51.00 678 1,343 1,000 12,445 0.4 8 
Mississippi 12,66 1,538 4,10 4 2 136 _—02.2 1.0 
Total East So. Central 1,062,214 29,949 753 55.00 3,509 11,411 6,261 31,911 0.6 3.0 
Arkansas 242,334 3,202 198 115.00 1,059 2,196 500 «2,914 = (02 Wels 
Louisiana 161, 445 2,218 5,173 123.50 510 2,225 275 «2, 84 0.2 Ly 
Oklahoma 203,866 4,517 717. ~—s- 67.75 1,668 3,913 1,600 5,32 0.8 2.6 
Texas 495,489 11,501 3,008 86.55 4,051 12,299 2,100 11,320 0.5 25 
Total West So. Central 1,103,134 21,438 2,335 90.75 7, 305 20 , 633 4,475 22,401 0.4 251 
Montana 47,495 2,192 1,366 79.75 1,088 1,536 O."s 2,702" 9/152 5.6 
Idaho 41,674 12,126 1,932 62.60 4,406 1,353 5,050 12,468 12.5 29.9 
Wyoming 16,011 476 1,234 103.00 315 677 230 520 es 3.2 
Colorado 59, 956 6,757 761 64.60 2,289 2,845 1,118 7,066 1.9 11,8 
New Mexico 31, 404 1,2he 1,299 106.20 93 556 20 3=-1, 526 0.8 4.2 
Arizona 14,173 3,805 15,868 251.00 1, 427 228 225 4,905 2.1 34.6 
Utah 27,159 15,062 853 37.60 1,269 1,224 3,330 15,858 12.9 58.5 
Nevada yye Soe 1 152 aee69- 64 236 12 2 A 28.0 
Total Mountain 241,324 42,536 2,596 72.40 11,751 8,655 10,926 45,607 4.6 19.0 
Washington 70,904 33,803 2,675 63.50 10,751 3, 800 13,400 37,069 18. 52.3 
Oregon 55,255 15, 767 2,130 53.20 6,043 2,704 5, 250 17,142 9. 31.0 
California 135,676 85,1 14,6 1 43,676 6,572 2,064 81,8 60.0 
Total Pacific 261,733 134,723 9,250 147.50 60,470 13,076 50,714 135,797 20.3 52.0 


***Rural Electrification Exchange, Wo, 2, March 1, 1934, issued by Edison Electric Institute. 





_ CEG 1E92 “AdIAsas Dujpoaja uolpeys jesjuad ZulAlades Swe - 7°14 


7; | 
/p 
--- %O”F YSAO Dy 


SS§~"" Yor -o€ LLL YTD, 


EZ %0€-02 





RSS) % 02-01 
[2Za--- %Oi-s 
er 5 0 

















“ec lA 
aye 


Ld VoL Alice 


"}633 


pee 7 


ahd 2 


oy Gie¢ 


* 


LIBS ~ Sl we Lecelatu§ coups} 218) 


-* © 4 
woeooweo 
win 





DD 


Farmers Want Flectric Service. Prior. to the World War, few farms 
in the United States had electric service from central stations. A genu- 
ine, interest in electric service was evidenced by farmers, however, in 
their: purchases of farm lighting plants. In. 1917 .there were more than 
160, manufacturers of such plants in the United States, and the number was 
increasing, The War practically stopped the manufacture of individual 
plants. :After the War there was a..greater demand for central station 
Service with its oppor sunities for the use of larger power units. The 
demand for this service was met reluctantly by most utility officials, 
because the farm load was undeveloped and unprofitable ‘and consisted 


‘mostly of lighting and ‘small domestic appliances, There were numerous 


complaints from farmors because of hig gn construction and service’ cee 
and the niet aes rates ehenged by ‘the mtilities, 


Inves tigations and ‘ducati onal Frfort,. Tn i eee ae 1923, an 
investigation was undertaken Ly. Minaesota to. de termine- the: feasibility: 
of farm service from the standpoint of both the farmer and the utility. 
In this investigation there was cooperation between the electric ‘utilities, 
a group of farmers, and the State University, °..The experiment was given | 
Wide puvLicity. It) focused attention on the possibilities of ‘using: elec- 
tricity for many purposes other thant ghiing , the. :farm,. ‘and in a manner 
which might result profitably to hate the farmer and sie CEE 


t 





In 1923 the Sap ane Bomeiiice on the Re lation of Electricity 
to Agriculture (O.R.a,A.) was formed through the cooperative action of 
the American Farm ate au Federation and the National Electric Light Asso- 
ciation.; The purpose of this committee was. to. gather and disseminate 
facts reg pee ate farm electrification. - Under the. leadership of the Nati- 
onal Committee, similar committees were organized in 25 states. It was 
the primary function of these state committecss to organize and support 
an investigation program relating to. tne use of electricity in agricul- 
ture and, to publish’ the information obtained. The responsibility for 
conducting the investigations was placed in the hands of officers of the 
State agricultural colleges or experiment stations. 
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ay thd ‘present’ ‘time there are.very few active state committees 
on’ ‘the’ relation of electricity to agriculture. “fenstates are continu- 
ing to receive some financial support. from utilities for investigational 
programs. An interest in problems of improving farm life through the 

use of Mica tienes remains and is showing up in programs of investiga- 
tion aa financed by the - SaRere ete stations. 


Sales Efforts of Utilities. In 1930 scibinidtery ss 000. rural 
Service men ‘Were in 1 the employ MOE power companies. . Some of them’ were 
ex—county agricul tural agents, or had been associated with rural elec- 
trification projects at the colleges, The majority had been transferred 
from some other. branch of the utility organizations. Most of these men 
. Were connected to the sales departments of the utilities, but many of 
‘them devoted part or all of their time to educational work in promoting 
the use of electricity. During the past few years a large number of 
_thése men’ have: been discharged or transferred to other duties. A few 
are now being returned to rural service work. 


Publications on Electricity in Agriculture. Some 300 publica- 
tions on many subjects relating to rural electrification have been 
issued ‘by state and national Coumittees on the Relation of Electricity 
to Agriculture, the National Rural Flectric Project, state experiment 
' stations, agricultural extension service, utilities, and manufacturers. 
. Two of the larger of theSe publications give a rather complete story of 
the’ development of usés for electricity on the farm and of reSearch 


, work under way. C.R.E.A. Bulletin Vol. VII No. 1* (332 pp.) gives ex- 
perimental and use data on many applications of electricity. on the farm 


and contains a partial. bibliography of the more important publications. 
C©.R.E,A. Bulletin, Vol. VI, No. 1* (79 pp.).deseribes.briefly 211 C.R.E.A. 
investigations, 493 active projects in colleges, wniversities, and the 
United States Department of Agriculture related to rural electrification, 
118 undertakings of an investigational nature by utilities and commercial 
concerns, and 39 investigations in private and other laboratories, 
Eighty-five suggestions for new studies are also included, 


There have been listed 227 uses for electricity on the farm 
and 190 uses in rural industries, While these lists contain some du- 
plications, they indicate something of the possible extent of the use 
of electricity in rural territory. 


*Committee on the Relation of Electricity to Agriculture, 
1120 Garland Building, Chicago. 


Df 
Present Active Areas in Rural Electrical Development 


The Map, Fig. 3, gives an approximate outline of the areas in 
which an active effort is being made to further develop rural service. 


The areas marked (1) are those in which there have been educa- 
tional efforts by the agricultural colleges and promotional work by the 
utilities. In the western states, the activity has been largely in the 
development of more productive uses for electricity. Some of California's 
irrigation pumping load has been lost to cheap natural gas, and to oil 
engines but efforts have been renewed in other directions. The middle 
western states are experiencing a slow but steady increase in use. There 
are relatively few productive and power uses on farms and rates are conse- 
quently higher than elsewhere. The North Atlantic section and Virginia 
have had active educational and sales campaigns for several years. 

Farms are closer together and rates are generally lower, 


Michigan has led the country for several years in the number of 
farm customers added to those receiving service. The average farm rate 
(4. 6¢ per kwh.) for 1932 is reported to be the lowest for any state cast 
of the Mississippi River. The increase in customers served is due prob- 
ably to the lower rates and the very excellent educational and develop- © 
ment programs of the state agricultural college and the larger utilities. 


North Carolina apparently has a very active interest in rural 
electrification emanating from the farmers. Several farm lines were 
built as C.W.A. projects, At present, a noteworthy committee appointed 
by Governor Ehringhaus is at work on the development of rural electric 
Service in connection with the state's relief program. 


South Carolina has made an extensive survey of rural electrifi- 
cation possibilities in the state and has enacted legislation "to estab- 
lish a system of rural electrification under state control," The State 
Highway Department is constituted a State Board of Public Utilities and 
rural service is to be coordinated with highway lighting. Application 
has been made for a Public Works loan for rural line construction. 


The Tennessee River Basin is to be supplied with cheap power by 
the Government, Power will be distributed by cooperative distribution 
organizations buying from the Government, Federal assistance is being 
given in educational and organization work, and as low interest loans for 
the purchase of equipment and appliances. 
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Rural Developments in Foreign Countries 


The information under this heading is indicative of the general 
trend and wideSpread interest in rural electrification throughout the 
Word lt) te hot a complete record of foreign activities, nor is it 
entirely up-to-date. | ee -—n 


Canada. Special encouragement has been given to rural electri- 
fication in the Province of Ontario. Power is generated and distributed 
by the Province. The provincial government assumes 50 percent of the 
cost of transmission lines, transformers, and distribution lines used 
in serving rural territory, Investments are tax free. Rates include a 
Service charge and an energy charge. The monthly service charge increases 
With increasing demand. The energy charge is in: two steps, and varies 
in different rural power districts, the loweristep usually reaching 2 
cents per kwh. Some rural rates in the United States are higher and 
Some are lower than those in OhtaPio? The provincial government also 
has a Rural District Loan Act which provides funds to be loaned to 
farmers for the purchase of electrical equipment, repayment to be made 
in five years in monthly installments, 


Australia and New Zealand. Several states in Australia have 
state electricity commissions which supply electricity to urban and 
rural residents and conduct investigations on the agricultural use of 
electricity. Farmers in both Australia and New Zealand are making 
extensive use of electricity, particularly in the dairy industry. Both 
countries°in advertising for farm residents have placed especial empha- 
sis on the availability of electricity as an agricultural asset. Power 
is generated and distributed by the Government or local power boards. 

In some instances these boards also assist with the REESE eS of electric 
farm equipment purchases. 


Warm uses for electricity in uanienteiatle lights, and small 
power about the farmstead for root-~slicing, chaff cutting, milling, 
Separating, churning, and threshing. Switzerland, with its water power 
plants, leads all other countries in the { percentage of homes receiving 


electric service. 


Fifty percent of the farms in Denmark were reported as being 
electrified in 1932. Standards of living are higher, more farms are 
owned by the operators, and farming is more intensive in Denmark than 
in much of Europe. Electricity is supplied largely ‘through cooperative 
associations, the government giving aid. in only limited: areas, Many of 
the generating stations are Diesel engine driven. aSenan 
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Finland has numerous water power plants. Most of them are 
financed cooperatively or by joint-stock companies. . In 1925 slightly 
less than 40 percent of the farms had electric Service. i) 


In Belgium the British Department of Overseas . Trade reported 

. good progress was being. made in rural: electrification. ‘In November 1931 
.there were only about 150 parishes not having an ‘electricity supply, and 
nearly all the rural dwellings capable of being wired were at least pro- 


vided with electric lights. 


i “Italy. has experimented with agricultural uses of electricity 
for over. 35 years. In the valley of the Po, electricity is used ex- 
tensively for reclamation, _irrigation, threshing, and lesser power 
applications. Some electric plowing. has been done with cable type 


.. ,outfits, and recently, an electric tractor has been placed’ on the market. 
.. Since, the. war, the Italian government has offered subsides to companies 


"constructing power. plants and distribution facilities to supply agricul- 


, tural needs, and special subsidies for irrigation developments which 


Would increase the. acreage of crop land, Some progress has been made 
in investigational work and in cooperative organization for. the. distri- 
bution of electricity. and purchase ope electrical equipment. i 


In Germany, it has been estimated, 60 percent or more of the 
farm: homes had central station electric. service in 19e/... There are 

. Numerous "power. cooperatives" in. Germany that buy electricity from 
government or private generating stations and distribute PBI EN members. 
Before the war the government gave some aid through indirect subsidies 
in, the. form of cheaper credit. than, was extended to other organizations, 
_. Uses for electricity. on farms are. similar to those in the United States 
_With the addition of threshing, more feed-preparing equipment, and 
machines used in. distilleries, The English journal "Rural Electrifi- 


cation" reports. that German. companies have done "an enormous. amount 


of constructional work" in the past few years. 


: Rural electrification in Sweden and Norway has attracted con- 
.Siderable. attention.in the United States lerg gely. because of the develop- 
ment.of electric soil heating which had its inception in those countries. 


-. Many acres of land devoted to hotbeds and gardens are now electrically 


heated, some of the installations being well within | the ‘Arctic Circle. 


“#s _ Sweden's water power is.in part developed by private enterprise 
- and partly by.the state. The. ‘Board of Waterfalls controls the state 

_ developments | and aids ‘with the utilization of’ the ‘country's powér re- 
sources.....Rural : distribution is effected. by. cooperative. distribution 
societies, Distribution. costs, are. financed by loans to the | cooperatives 
from savings banks, etc. Rural. electric development’ was rapid and a 
large part of the arable land is now electrified. It tas been estimated 
that 50,000 grain threshers are driven by electric power. Seed clean- 
ing, chaff cutting, cake crushing, milking, and Separating are other 
Common power uses, 


France, with 36,000 communes, supports a population which is 
half rural. In 1927, 45 percent of the communes had clectric service: 
in 1930, 71 percent were served. The state gives aid to electrifica- 
tion projects in four ways; (1).engineering and technical skill: (2) 
Subsidies for construction; (3) remission of taxes to encourage private 
construction: (4) loans at low interest rates. The state also carries 
on an educational canpaign to acquaint farmers with the value of using 
electricity. State subsidies may amount to 50 percent of the cost or 
more, Up to December, 1928, the state had distributed $28,000,000 in 
such grants, which are under the control of-.the Rural Engineering Ser- 
vice of,.the Ministry of Agriculture. Subsidy allotments were increased 
in -1930..from 250,000,000 to 350,000,000 francs.. In addition, 700,000,000 
francs had been loaned up to November, 1929. Frequently the public util- 
ity is itself a syndicate of interested parishes, 


Czechoslovakia has had a most interesting development of coop- 
erative power distribution. Starting with a few small cooperatives 
prior to the war, about 70 percent of the population is now served. 
Some of the cooperatives buy power from private companies, some from 
the government, and some have their own generating facilities. The 
government grants subsidies of 50 to 75 percent of the cost of rural 
lines, legislates on maximum rate charges, remits taxes, and gives low 
rate loans to cooperatives. There are over 1,300 electrical cooperative 
Societies. In a typical agricultural area in 1928 the average annual 
power consumption per person in the area was 150 kwh. Forty percent 
was used for light and 60 percent for power. Wiring costs per peasant 
holding are about $375. The average current cost for light is 1l¢ 
per kwh. and for power 6¢ per kwh. 


Japan. In 1923 a Farm Electrification Society was organized 
in Japan with former Premier Kiyoura as honorary President and the 
former head of the Department of Agriculture as President.» A campaign 
of educatinn was initiated, experts being sent on tours through the 
country to lecture and demonstrate. Applications were siiilar to those 
in other countries, with special emphasis on threshing, drainage, and 
irrigation, and the addition of silk worm raising and rice hulling. 
Electricity is supplied by private companies whose development has been 
quite similar to that in the United States. 


China, This country also has its rural electrification projects. 
Very interesting reports of experimental work, of an agricultural survey, 
and of farm uses for electricity have been issued by the Foochow Electric 


Co., Ltd. While the expenditure for power by residents of Kekung Village,.: 


Which was reported, is small per patron, the expenditure represents a 
relatively large proportion of the patron's total cash income. Much 
attention is given by the company to the social and educational better- 
ment of the community. 
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Suamary. Rural electric development in Europe is more extensive 
and has been more rapid than in the United States. Most European govern- ~ 
ments have provided educational assistance and subsidies. in one formor '¥ 
another. Cooperative organizations for the distribution of power have 
been encouraged, and perhaps over-stimulated in some instances. The & 
state frequently owns power plants and sells power. 


Rates charged for power range from l¢ to 20¢ per kwh., which 
are comparable to rates in the United States. . The service voltage in 
many countries is 220-380 instead of 115-230 as in the United States, 
with accompanying lower costs of distribution and increased poor for 
otek ys 


' Motor applications are usually below 5 hp. “except where a number 
‘of: farmers cooperate in such operations as threshing, in which case 
"30 hp. motors are not uncommon. Electric threshing has been developed 


to a much greater extent in Buropean countries than in the United States, 


Electric plowing with very large cable-drawn plows in being practiced 

to some extent in France, Germany, and Italy, and keen interest in field 
“operations exists throughout Europe, whereas they have had little sup- 
“port in this country. 


Assistance Given to Rural Flectrification by Governments 
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Rural Service 


Jovertunis 1es, for Expendin 





farmers generally want electric service. M&aay of those who do 
not now, have it would have it if the cost were lower or it their cash 
income were larger. lkany othei's would have it if they knew how to use 
electricity to increase the returns crom their farming operations. In 
oraer to’ serve the others the many obstacles to that service must. be 
removed. Hach obsti.cle removed opens the possibilities of electricity 
to & new group of iural users, or permits the use of electricity for 
édditionexl farm purposes. Opsortunities for expansion involve the 


Al 


following factors: 





farm cash income’: Wiring costs 

nates and service charges. financing 

Rate forms. supplemental rural industries. 
Line construction costs. Kesearch 

Lané extension policies. Education 


Equipment and equipment costs. Sales 


The Farmer's Point of View. Whether a farmer asks for electric 
service or is being urged to ouy it, he is a prospective customer. Cus-— 
tomers today buy the things which‘are out up in attractive packages and 
Gprered oy g2opealing orices. Too much of our electricity is ‘ofrered in 
a "take it or leave it" packtge with labels which cannot be read or 
understood. oe 





; The farmer's position und’ viewpoint is different rrom that of the 
industrialist and different from the city domestic user. The selling 
aporoich to the farmer must also’ be. different. It should be based upon 
the farmer's point of view--ind be sure it is the farmer's actual view- 
point and not the one the utility thinks he should have. 


farm Cash Income. The farmer's expenditures must be adjusted to 
nis relatively Limited cash income. ‘The barn is usually built before the 
bomse. Ine burn sneéliers horses and. cows and: Teed for them; and the’ horses 
ane. cows, God) Girectiy or indirectly to the- farm income.) The income trom 
the cows builds the house. more attention snould.be given the income 
producing uses of electricity. They need more éttention. They need 
demonstration, trial, aud use in the community, with monthly net balances 
ower costs. So for, the use of electricity for convenience and pleasure 
on farms has been largely an "avout fuce" movement of the farmer--an 
"out ot pocket" expense in pluce of an income producing investment. 


6b. 


Rates and Service Charges are wniversal obstacles to extended 
service. Lower them and use increases. Increase use, and charges can 
be lowered. Several means for lowering rural rates are possible with 
varying degrees of justification and satisfaction, including: 


service at city rates or on an area basis, all customers within 
the area being on tne same base rate. ‘here farming sections 
are tributary to large cities or electricity-consuming centers, 
the farm rate may be materially lowered without imposing great 
burdens on the urban residents. As the rural consumption in- 
creases it will automatically carry its own costs. Indians 
now has such n area rate basis by legislative enactment. A 
number of private utilities are finding that the stimulus to 
use justifies the change to urea rates. 


Subsidies, such as - 
Government grants for line construction or other properties. 
Tax exempticns. 
Low interest loans. 


Wholesale purchases of power by farmers cooperative associations. 


Any metnod of lowering rural rates is helpful in establishing or 
increasing the use of service. Some outside aid may be necessury at 
first. The ultimate solution of the rate problem, however, is the in- 
creasing of use by developing farm applications for electricity which 
will pay for themselves and yield a profit. 


Under present conditions‘in purely rural areas there seems to be 
a need for levying a service charge in some form to pay the added vost 
of rural line ..construction und rural. service. As, the farm load 
develops, the need for this service charge will gradually decrease and 
disupvecr. There is some evidence even now that the elimination of tne 
rural service charge in certuin arenus, accompanied by educational 
activities, will increase revenues sufficiently to offset the charge. 


Rate forms ure the puckages in which electricity is sold. ‘Some 
rural rutes contain so many pages of provisions, complications, and 
options thet only a trained rate engineer can understand the meaning of 
them. Other rural rates are so simple they may be printed completely 
in large type on a postal card. Both will produce approximately the 
same return per kilowatt-hour sold. One is a safety rate; the other a 
good-will rate. One breeds suspicion and distrust; the other under- 
standing. One embodies ull the many items of cost in proper sliding 
assemblies to protect the company from loss regardless of the quantity 
of electricity used by the consumer. The other enlists the confidence 
of the farmer through the use of understandable language. 
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Line Construction Costs. . ost present rural distribution lines 
are urban lines transplanted in the country. They have resulted Trom 
precedent in urban practice rather than from fulfillment: ofan economic 
heed Of rural territory. Cost ‘of line construction plays a much larger 
part in service costs in the country districts, where users are scattered, 
than it does in the city. Rural distribution costs are greater than the 
cost of generating the power distributed. They otfer a likely place for 
research in rate reduction. | 


Some progress has been made by utilities in reducing line costs 
in recent years, mainly through longer spans between poles. The possi- 
bilities have not been exhausted. A return to farmer hauling and setting 
of poles might help. 

Line Extension Policies'-have deen greatly improved in recent 
years. With an increased fea * interest in rural service these poli- 
cies may be further raat eee She, important tning is to consider 
extension assessments from the viewpoint of the farmer and his cash 
income, and endeavor to make their. collection as light a burden as 
possible. 


Hauinment and Equipment Costs. There are three opportunities for 
LOstering rural service in the equipment field: 


Lower costs. 

Better daistribution. ; 

Improved and new equipment which will produce a profit 
over costs of purchase and operation. 
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Hlectric equipment has been notoriously high in price. That it 
can be reduced is being demonstrated by the Electric Eome and Farm Auth- 


ority in the Tennessee Valley. There are still plenty of opportunities 


iy Cias mirection. 


Another problem in electric service to the farm is to make 
available reliable equipment at a price. within reach of the farmer. 
This applies more particularly to farm appliances such as brooders, 
grinders, ond equipment for other than house use. These sales and 
service channels have not been adequately developed. Utility cooper- 
ation in sales seems to be essential. 


— 


Household electric devices are and will continue to be most importent 

in creating a desire for electric service in rural areas. Fy far the ¢ 
vast majority of farms having service use it for lighting, a radio, yf 
domestic appliances, and possibly and automatic water system. These 

put the user in the 700 kwh. per year class, a consumption which is 

too low to be maintained in rural areas without either relatively high 
rates or some form of subsidy: “There is a strong need for the develop- 
ment of more uses or equipment ‘which will yield a profit over operating 
costs. Electricity now furnishes about 5.8 percent of the power used 
on farms. Electricity for heat, light, and direct application have 
scarcely been pioneered. The greatest possibility for service exten- 
sions and lower rates lies in this development field. This is amply 
demonstrated by the 15,000 kwh. average farm use in California and 
Arizona’for such purposes as irrigation, dehydration, dairy and pauultry 
appliances, with their accompanying low average cost of about 1.45 cents 
oer kwh. 

Wiring Costs. Farm wiring should be safe and adequate; safe 
because or the susceptibility of livestock to injury by stray currents 
and because of the inflammable nature of buildings in which the wires 
may be located; adequate because there is almost a certainty of in- 
creasing use, once service is installed. The cost of a safé and ade- 
quate wiring job done on union heurs and wages and according to city 
standards is greater than any farmer can afford to pay, except a few 
of the most prosperous ones or city owners of farms. The result is 
either no wiring, inadequate wiring, or makeshift wiring. 


The development of a simplified system of lower cost wiring 
for farms will be a step in the direction of bringing electric service 
within the reach of a new group of customers. It wiil make farm wiring 
safer by eliminating some of the unsafe extensions which are nailed up 
by the farmer himself because he does not have funds for a job engineered 
according to city standards. 


If extensions of rural electric service are desirable ‘¢ither 
from the standpoint of improved standards of farm living or increased 
business for wiremen and manufacturers, authorities responsible for 
making up wiring regulations, manufacturers and contractors should 
‘give more attention to the liberalization of these regulations and 
Simplification of plans to fit farm needs. At present there are 
5,350,000 unwired farms and a half million others only partly wired, 
and no one is getting the business. 


Farm requirements differ somewhat from city requirements. 
Ninety-five percent of the farm wiring is done in buildings now 
existing. An almost equally large percentage of city wiring is done 
in new buildings. There is the possibility of developing less expen- 
Sive yet safe methods of wiring suitable for farm conditions. There 
is also the possibility of lowering the cost of wiring by furnishing 
to wiremen, particularly rural wiremen who are close enough to the job 
to understand farm economics, information concerning the most economical 
materials and methods that are now available. 
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_ Financing. Line construction, service ‘eed wiring and equip 
ment all require’ financing when service is installed on a farm. All of 
these items are usually greater for farm service than for city service. 
-harm cash incomes are usually lower. than city cash incomes. Prior to 
1935 practically all financing of rural electrification was handled 


. privately or through utilities or equipment distributors. The Govern- 


ment's Electric Home and #arm Authority is now making loans for the 
purchase of electrical equipment in certain sections of the Tennessee 
Nalley. The Federal Housing Act program provides for a guarantee of 

20 percent of private loans:for house modernization, which will include 
wiring and some equipment purchases. Financing in some form is necessary 
to rural electrification. The greatest need:is for financing to care 
for line construction and equipment costs. Perhaps the least burdensome 


and surest method, of repayment of such loans is through amortized install- 


ments. attached to monthly power bills. ‘Line construction repayments 
may be further eased by substituting guaranteed minimum monthly or: yearly 
revenues for direct cash payments. 


Susplemental. Rural Industriés. . Any industry which helps to 
share the cost,of distribution. in rural territory is a-boon.to rural 
electrification. Rural industries help both by sharing the cost of line 
construction and by. offering. slack season or full time employment to 
some members. of the farm families. A cannery:, creamery, :cotton gin, 
dehydrator, grist mill, or ismedi manufacturing. plant may be the nucleus 
about which community. electrification grows. 


Research. The possibilities of reducing charges and extending 
service tnrough increased use has been mentioned’ previously. The number 
of assured profit producing uses suited to the average farm sis limited, 
Utilization methods which will produce a: profit can only be discovered 

‘and demonstrated. oy continued research. The research should be directed 
vo the aid of the farmer rather:than ‘the development of saleable equip- 
yent. -Line construction, wiring instullitions, equipment or processes 
are subjects for research so long as they are not within the economic 
reach of the farmer. Additional research is anticipated by various 
governmentul agencies. Most of the research work which has been done 

in the State experiment stations has been supported by contributions 
from utilities: and-manafacturers. 
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‘Education. :Uses of electricity in.the house for lighting and 
small appliances are pretty generally lmown and understood. As new appli- 
.-cations. for the use. of electricity are evolved or adapted to a Fegion,.. 
the prospective users must:be informed of the possibilities if the use ) 
ds .to.oe,extended. .- Viewed as a means of increasing the profits of the ( 
manufacturer. and utility this is a.sales enterprise. When so handled, 
the farmer, not having information on which to base an ‘appraisal of the \ 
mew machine or process, assumes the financial hazard of a trial. Sales- 
men usually are reimbursed. on the basis of volume!) of sales... It is only 
natural, that they should be better versed in snles methods than in 
economic analysis of the farmer's needs or the technicalities of proper 
installation. if the farmer needs help in the selection and proper appli- 
cation of fertilizers or spray materials, there is equal or greater need 
-for assistance: in the. selection, adaptation and useof equipment such as 
milk coolers, sterilizers, hotbed heaters, etc. all of which affect the 
quality:.of products he. offers. to the public as well as the. income he may 
make from his business. 


\ 
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Much of this educational work has been done and done effectively 
‘ by utilities and manufacturers. Ordinarily the farmer does not look to 
‘these agencies to protect his interests. Perhaps the best, example of 
increased use of electricity on farms and increascd satisfaction from 
such uge is to be found. in the State of Michigan, where there has been 

a studied effort on the part of the Agricultural Extension Service to 
assist the farmers with. rural electrification problems. This educa-- 
tional effort has been A caning t Fer by commendable cooperation from 
‘the utilities. eve sy 


Educational work should include an analysis of local and sr«cific 
farm conditions to determine what electrical equipment and processes can 
be used advantageously. It should include studies of desirable c} anges 
in farm or -home organization and management.to make the best and yost 
economical use of new and old electrical equipment. It is not swari- 
cient to just sell.o water system. With | the water system shouldy go in- 
formation on where. and how to place running. water in the kitchen’ so it 
will save steps end. hea wie Lifting. An electric brooder may produce only 
half the possible. sutisfaction if its sale is not accompanied | or preceded 
by explanations and catia vasdeul of the differences in operation of the 
electr.c and other brooders previously used. © 


Sales. Power and equipment sales to farmers are only partially 
within the realm of the ordinary salesman. in so far as farmers have 
cash with which to purchase standardized domestic equipment appliances 
such as lights, radios, refrigerators and ranges, similar sales methods 
may be used as for any other domestic customer. High pressure methods 
are not adapted, however, to the sale of productive equipment such as 
milking machines, brooders, or cold storage plants. This calls for a 
salesman who knows the farm business as well or better than the farmer, 
and whose facts and information are oasic rather than of the sales 
manual type. 


